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INTRODUCTION AND BACKGROUND

This Technical Memorandum (TM) serves as a design narrative for the permanent and
temporary soldier pile walls that will be constructed by Ralph L. Wadsworth
Construction (RLW) to facilitate the realignment of 14600 South as part of the 14600 S
Roadway Improvement Project in Bluffdale, Utah. Included as appendices to this TM
are working drawings and supporting design calculations.

The following details our understanding of Permanent Walls 2, 3, 4, 7, and Temporary
Walls North and South:

1. Soldier pile retaining walls are RLW’s preferred system for both the temporary and
permanent retaining walls.

2. Walls 2, 3 (Verizon Wall), 4, & 7 (SW Wingwall) will be permanent soldier pile walls
and the North and South temporary walls will be temporary soldier pile walls.

3. Two box culverts will be constructed in an open excavation supported in part by
Walls 3 and 4 Wingwall.

a. Petrucco and RLW will excavate under the existing Union Pacific Railroad
(UPRR) and Utah Transit Authority (UTA) tracks and jack the prefabricated
box culverts into place under the tracks.

4. Temporary Walls North and South will be constructed on the west end of Walls 3 and
4, respectively and will temporarily support the excavation necessary for the
placement of the box culverts as well as the crane equipment that will be used to
place and remove temporary UPRR tracks (the Petrucco Verona System). The
maximum retained height will be 27.5 feet.




5. The temporary excavation will be backfilled approximately 5 feet to its finished grade
and where 14600 South will be realigned to go through the box culverts.

6. Wall 2 will be constructed adjacent to Wingwall 1 (northwest corner of the north box
culvert) and will permanently support a portion of the existing MSE wall that is
supporting the grade to the west of the existing and future UTA tracks. The maximum
retained height will be 23.5 feet.

a. An approximate 20-foot section of the southernmost portion of the existing
MSE wall will be excavated and removed during the north box culvert
placement.

b. Wall 2 will be constructed prior to the MSE wall removal and box culvert
placement. Wall 2 will be constructed in front of the existing wall and will be
supported by tieback anchors that will be installed through the face of the
MSE wall.

7. Wall 3 will permanently remain in place and support the grade separation to the north
of the realigned 14600 South, east of the box culverts.

8. Wall 7 will serve as a wingwall to the southwest corner of the south box culvert and is
located west of and will be perpendicular to the existing and future UTA tracks. The
maximum retained height will be 20 feet, considering that the existing grade behind
Wall 7 will be raised as part of the construction of the future UTA track.

9. Wall 4 will serve as a wingwall to the southeast corner of the south box culvert. Wall
4 will tie directly into Temporary Wall South and will have a maximum temporary
retained height of 27.5 feet. The maximum permanent retained height will be 15.5
feet.

DESIGN BASIS

The depth of the excavation as well as the location and extent of the proposed soldier pile
walls were based on the information provided in the CAD files “14600 S_Design” and
“14600 S_Wall Alignments” dated September 4, 2024, and additional CAD files with the
same names dated October 17, 2024 and May 15, 2025, as well as PDF files “14600 S-Wall
Profiles” dated September 4, 2024, “14600S_Wall2 Profile” dated February 20, 2025,
“14600S_Pit Wall Profiles” dated May 15, 2025, and “14600S_Verizon Wall Profile” dated
May 16, 2025, , all provided by HDR. Based on this information, Wall 3 was designed for a
temporary retained height of up to 30 feet and a permanent retained height of up to 25 feet.
The temporary walls were designed to support an unsupported backslope as steep as
1.5H:1V (horizontal to vertical) beginning 40 feet back from the face of wall. A portion of Wall
3 at the east end of the wall that slopes down to the bottom of the excavation was designed
to support a temporary unsupported backslope as steep as 1.5H:1V and a permanent
unsupported backslope as steep as 2H:1V.

Gerhart Cole submitted a 100% Geotechnical Design Services memorandum dated May 13,
2024 for the railroad undercrossing box culverts for this project. In June and July of 2024,
two additional test holes were drilled within the footprint of the planned box culverts, one on
each side of the UPRR/UTA tracks. Test hole logs and information related to these test
holes were included in the final Geotechnical Design Services memorandum dated May 21,
2025. Subsurface soil conditions have been interpreted based on information provided in the
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100% geotechnical design memorandum and the additional field studies. Based on this
information, we anticipate that the subsurface soils generally consist of interbedded silty
sand, sand with silt, and sandy clay layers.

Several temporary piezometers and a temporary pumping well were installed during field
studies east of the railroad tracks in the vicinity of the area that will be supported by Wall 3.
Groundwater was measured as high as elevation 4451 feet. A CPT sounding was also
performed near the planned excavation with pore pressure dissipation (PPD) tests indicating
a static groundwater level as high as elevation 4448 feet. Based on this information, a
ground water elevation of 4451 feet was used in the retaining wall design for the permanent
long-term conditions of the soldier pile walls east of the railroad tracks.

Groundwater was found during drilling of the two additional test holes (one on the east side
of the UPRR tracks and the other on the west side of the UTA tracks) at a depth of
approximately 17 feet and 18 feet below the existing ground surface, which corresponds to a
groundwater elevation of approximately 4440 and 4441 feet. A temporary piezometer was
installed in the test hole on the east side of the tracks and groundwater was measured
several weeks after drilling at a depth of approximately 12 feet below the existing ground
surface (elevation 4446 feet). During our field studies, water in the existing canal located
west of the existing MSE wall was observed to be at approximately elevation 4431 feet,
which is below the elevation of the bottom of Wall 2. A CPT sounding was also performed in
the roadway adjacent to the existing canal with PPD tests indicating a static groundwater
level as high as elevation 4418 feet. The static groundwater level drops in elevation from the
east to west side of the existing MSE wall and it was assumed that the groundwater level at
the face of Wall 2 will be below the base of wall. Based on the measured groundwater levels
and this assumption, Wall 2 was not designed to include hydrostatic pressures above the
base of the wall.

We understand that dewatering will take place to facilitate the excavation and construction of
the box culverts with the groundwater to be drawn down to the bottom of excavation (bottom
of wall) elevation or lower. As such, the soldier pile walls were not designed to include
hydrostatic pressures above the base of the walls for the temporary construction cases. Any
water or localized wet zones located within the retained soils may result in both hydrostatic
forces and decreased soil strength, resulting in poor performance of the wall systems. If
such conditions are found during construction, Gerhart Cole should immediately be informed
to evaluate the adequacy of the designs and make modifications if needed.

Seismic forces were considered based on a horizontal coefficient (kn) value of 0.24g. This
value was calculated as one-half of the As value of 0.47g provided in the Railroad
Undercrossing Box Culverts Geotechnical Design Services memorandum for the 1150 year
return period event.

SOLDIER PILE WALL DESIGN

In coordination with RLW, the soldier pile retaining walls were designed with solid bar
tieback anchors. The design of the permanent soldier pile walls was performed in general
accordance with:
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e Project special provisions

e FHWA Geotechnical Engineering Circular No. 4 — Ground Anchors and
Anchored Systems (GEC 4)

e PTI Recommendations for Prestressed Rock and Soil Anchors

e UPRR & BNSF Guidelines for Temporary Shoring (UPRR 2021)

e American Railway Engineering and Maintenance-of-Way Association
(AREMA 2024)

e UDOT Geotechnical Manual of Instruction (GMOI) (2022)

The computer software ShoringSuite (version 8.12) was used to calculate the required pile
size, minimum pile length, tieback anchor loads, and estimated wall deflection for various
design sections. Consistent with guidance from AREMA (2024), the following design
considerations were used in the wall designs:
e The passive resistance of the embedded piles was reduced by a factor of
safety of 1.5 for temporary cases, Wall 3, and Wall 4
e The passive resistance of the embedded piles was reduced by a factor of
safety of 2 for permanent cases for Walls 2 and 7
e The active earth pressure was modeled with a triangular distribution for
cantilever and single tieback supported walls
e The active earth pressure was modeled with apparent earth pressures for
walls supported with two or more rows of tieback anchors
e The pile section was analyzed considering an allowable bending stress equal
to 55 percent of the yield strength of the pile (0.55xFy; Fy = 50 ksi)

The global stability of the design sections was evaluated using the computer software
Slope/W version 2022.1 and the Morgenstern-Price method of slices. The factor of safety
was greater than 1.3 in all temporary cases, 1.5 in all long-term static cases, and 1.1 in all
pseudo-static (seismic) cases, all of which satisfy the requirements for global stability in
AREMA (2024).

In coordination with RLW and HDR, the following summarizes the surcharge loading used in
the wall designs:

e Wall 3 was designed for a maximum surcharge load of 2.4 ksf located no closer than
10 feet from back of wall in the temporary condition only.

e Temporary Wall North has been designed considering a maximum surcharge load of
3.21 ksf located no closer than 10 feet from back of wall and 16' x 32" in plan
dimensions.

e Temporary Wall South and Wall 4 (in the temporary condition only) have been
designed considering a maximum surcharge load of 5.50 ksf located no closer than
20 feet from back of wall and 4’ x 16’ in plan dimension.

¢ In addition to the E80 Cooper live load and associated ballast and rail loading for the
existing and future UTA tracks, Wall 7 has been designed with a maximum surcharge
pressure of 250 psf located no closer than 3 feet from the back of wall.

¢ In addition to the associated ballast and rail loadings for the existing and future UTA
tracks, Wall 2 has been designed for live loads of 1265 psf from a maintenance train
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car for the future UTA track and 926 psf from a commuter rail car for the existing UTA
track.
Gerhart Cole should be provided information on the planned ground bearing pressures from
large construction equipment like cranes and planned distance from back of walls before
being used behind the earth shoring walls.

The tieback anchors were designed in general accordance with the Post-Tensioning
Institute (2014) and AREMA (2024) and with a factor of safety against pullout of 2 for the
temporary, long-term static, and pseudo-static (seismic) cases. A nominal/ultimate pullout
resistance (bond strength) of 3.0 kips/ft (10 psi bond stress) was used in all design cases for
Walls 2, 3, 4, and the temporary walls. A nominal/ultimate pullout resistance (bond strength)
of 3.6 kips/ft (12 psi bond stress) was used in all design cases for Wall 7. These values are
based on the recommendations provided in PTl and our previous pull testing experience in
similar soils. The actual pullout resistance will be assessed by testing as described in the
working drawings. The tieback anchors were also designed with a minimum drilled hole
diameter of 9-5/8 inches for Walls 2 & 7 and 8 inches for all other walls. The minimum drilled
hole diameter was selected to reduce the length of the tiebacks such that they do not extend
within the UPRR Right of Way. Consistent with guidance in AREMA (2024), the size of the
solid bar tieback anchors was also analyzed considering an allowable yield strength equal to
half the yield strength of the bars (0.5xFy; Fy = 75 ksi). The unbonded tieback anchor lengths
were sized such that the bond zone begins beyond the critical failure surface. The unbonded
length and critical failure surfaces are detailed in calculations presented in Appendix B.

The temporary timber lagging was designed following guidance provided in AREMA
Chapter 7. The permanent shotcrete lagging was sized following guidance from the
American Concrete Institute (ACI) Code 318-19(22) (2019). An arching reduction of 33
percent was used for both the timber and shotcrete lagging consistent with guidance in
AREMA (2024).

In coordination with RLW, corrosion protection for the permanent tieback anchors will be
provided by epoxy coating for solid bar anchors installed to support Wall 3 and Wall 4 and
by Class | (double corrosion protection) for strand anchors installed to support Walls 2 and
7. Corrosion protection for the soldier piles will be provided by sacrificial steel. The loss of
steel was calculated using a 75-year design life and Equation 4 as provided by Decker,
Rollins and Ellsworth (2008), which is referenced by the UDOT GMOI to estimate the
corrosion thickness loss of steel piles. The section modulus for the selected soldier pile
beam sizes was calculated considering the estimated corrosion loss and this value was
checked against the required minimum section modulus from the analyses performed for
each soldier pile design section.

SUMMARY AND RECOMMENDATIONS

The working drawings and supporting calculations presented in Appendices A and B
detail the design of the proposed temporary and permanent soldier pile walls. The
locations and extents of the soldier pile walls are based on the information provided by
HDR. The relocation of several utilities and the location of all remaining utilities should
all be field verified before installing the soldier piles and tieback anchors. The existing
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Verizon cellular tower is located a distance of at least 20 feet from the back of Wall 3
and it is our understanding that it is supported on relatively shallow foundations.
Considering the distance away from the back of wall, the loading from the existing tower
was not considered in the design of Wall 3; however, the locations and depths of the
tower foundations should also be field verified prior to the tieback anchor installation. If
the tower foundations extend greater than 5 feet below the ground surface, Gerhart
Cole should be notified to evaluate the compatibility of the current design and allowed to
revise the soldier pile wall design if necessary.

Walls 2, 3, 4, and the Temporary Walls will be constructed to facilitate the excavation,
construction, and placement of the box culverts. We recommend that Wall 7 also be
constructed and in-place prior to jacking the box culverts.

As stated above, Gerhart Cole should be provided information on the planned ground
bearing pressures from large construction equipment like cranes and planned distance
from back of walls before being used behind the earth shoring walls.

In addition to the track monitoring plan submitted by the project team, we recommend
the soldier pile walls be frequently monitored for movement during construction and
while the temporary excavation is in place. We also recommend that the permanent
soldier pile walls be frequently monitored for movement for at least 2 months after the
final wall facing is constructed and the permanent unsupported slopes are backfilled to
finished grade. We also recommend that the permanent walls also be monitored for
movement and the wall and roadway drainage systems be inspected periodically
thereafter on a long-term basis. We can provide a wall monitoring plan if requested.

LIMITATIONS

The assessments and recommendations presented in this document are based on our
limited field studies, and on limited field studies and laboratory testing performed by others,
as well as our understanding of the project’s design and manner of construction. If the
project’s design or manner of construction changes, or if conditions are found that are
different from those described, we should be notified immediately so that we can make
revisions as necessary.

This document was prepared solely for the use of the addressee (our Client) for the
specified project and may not contain sufficient information for other parties or uses.

We represent that our services are performed within the limitations prescribed by our Client,
in a manner consistent with the level of care and skill ordinarily exercised by other
professional consultants under similar circumstances. No other representation, expressed
or implied, and no warranty or guarantee is included or intended. We do not assume
responsibility for the accuracy of information provided by others.

APPENDICES

Appendix A — Earth Shoring Working Drawings
Appendix B — Earth Shoring Design Calculations
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GENERAL

L.

is.outlined by these general notes as defined below and includes the construction of the permanent soldier pile
d temporary soldier pile walls Temporary Wall North and Temporary Wall South to facilitate the 146th South

The walls should be constructed in accordance with project special provisions, contract documents and these working drawings.

The wall contractor is responsible for field locating all utilities and buried structures.

Any signs of instability of the retaining walls shall be immediately brought to Gerhart Cole's attention at 801-849-0055. If observed, all
work below the wall shaII be halted

i R GO KsDie
Temporary WaII North has been de5|gned con5|der|ng a maximum surgharge 103 d of 3.21 ksf Iocated no closer than 10 feet from
back of wall and 16' x 32' in plan dimension. Temporary Wall South and\Wall 4 {in the temporary condition only) have been designed
con5|der|ng a maximum surcharge load of 5.50 ksf located no closer tha 20feet from back of waII and 4'x 16'in plan d|men5|ons
pressure of 250 psf located no closer than 3 feet from back of wall. In addition to the associated ballast and rail loadings for the
existing and future UTA tracks, Wall 2 has been designed for live loads of 1265 psf from a maintenance train car for the future UTA
track and 926 psf from a commuter rail car for the existing UTA track. Gerhart Cole should be provided information on the planned
ground bearing pressures from large construction equipment like cranes before being used behind the earth shoring walls.
Soldier pile walls should be constructed prior to the box culverts being pushed into place.
EXCAVATION
Excavation shall be carried out carefully without damaging soldier piles, lagging, or tieback anchors.
Excavation shall be in lifts of no more than 5 feet vertically.
Excavated face shall not be left unsupported and exposed for longer than 24 hours or as directed by Gerhart Cole.
If excessive raveling or sloughing of the excavated face occurs, temporary berms or other stabilization methods may be necessary as
approved by Gerhart Cole.
Excavation spoils are not permitted behind the excavation.
Unshored excavations shall comply with OSHA standards for temporary excavations.
STRUCTURAL STEEL
All soldier piles shall be ASTM A572 Grade 50 beams or better, as specified in these drawings.
Plate steel shall conform to AASHTO M270 (36 ksi min.) or better.
All welds shall conform with the latest version of AWS D1.1.
Headed studs shall consist of Type B studs conforming to ASTM A108 (51 ksi min.) and have a full penetration weld to the pile flange
using either arc welded or hand welding techniques. Prior to welding, flange of beams is to be free of shotcrete, dirt, excessive rust or
mill scale, moisture and all foreign material.
Headed stud installation shall be observed full-time by onsite inspector. Prior to production welding of headed studs, at least 2 studs
should be bent in any direction to a 30 degree angle from weld position by striking with a hammer. If failure occurs, adjust welding
settings or techniques and repeat test. During production installation, perform at least two tests at the beginning of each day or after
change in operator by bending studs to a 15 degree angle from weld position. If failure does not occur, the welds should be
considered good.If welds fail then the studs should be replaced.
Soldier piles shall not be spliced.
LAGGING AND WALL DRAINAGE
Timber lagging for the temporary walls shall consist of full sawn 4"X12" Douglas Fir No. 2 or better grade timber.
Timber lagging for the permanent walls shall consist of full sawi 3"X12" pressure treated Douglas Flr-Larch No. 1 or better grade
timber. Treat according to AWPA Standard U1 to the requirements of USe g g
Permanent lagging shall consist of reinforced shotcrete attached to the soldier piles as detailed usmg headed studs.
Shotcrete lagging shall consist of Portland Type Il or 1L cement having 8 to 10 percent air entrainment at the pump with a minimum
28-day compressive strength of 4000 psi.
Shotcrete reinforcement shall be epoxy coated rebar conforming to AASHTO M31 grade 60. Overlap #4 rebar 30 inch minimum for
all lap splices.
Pre-fabricated vertical geocomposite drain strips shall be a minimum of 18" wide and consist of SiteDrain Sheet 180 or approved
equivalent. Equivalent drain strips will be approved by Gerhart Cole.
Place vertical drain strips in between soldier piles, with the geotextile side against the ground, spaced between each column of
soldier piles (1 per bay). Vertical drain strips shall extend to 12 inches below the top of wall.
Splice drain strips with a minimum 12" of overlap.
TIEBACKS INCLUDING HARDWARE
Tieback anchors shaII consist of Grade 75 solid threaded bars in accordance with ASTM A615, or approved equivalent.

Strand anchors shall be prduced from 0. 6 diameter, 7-wire strands with Fpu = 270 ksi conforming to AASHTO M203, or approved
equivalent, and contain PTI Class | corrosion protection.

All anchors shall be new and undamaged.

All nuts and couplers shall be manufactured by the anchor tendon manufacturer.
All bars, couplers and hex nuts for the permanent tieback anchors shall be fusion-bonded epoxy coated with a minimum thickness of

Tiebacks shall be grouted withneat Portland Type Il'or TL cément with a specific gravity between
28-day compressive strength of 4000 psi, per AASHTO T 106.

All plate steel shall conform to AASHTO M270 mild steel (36 ksi min) or better.

Construct unbonded and bonded lengths as specified in the tieback anchor schedule.

PVC centralizers shall be spaced no more than 8' O.C. beginning no more than 1.5' from either end of the tendons. Centralizers shall
be schedule 40 PVC and 1" smaller in outside diameter than the bore hole diameter to allow free grout flow. Centralizers shall be
securely attached with coated wire.

5.16. Provide steel bearing plates conforming to AASHTO M270 mild steel (36 ksi min.) or better and Wﬁ- d beveled washers
consisting of Schedule 80 steel pipe or better. Hot dip galvanize bearing plates, beveled washers;a 'n accordance with
ASTM A123 for permanent tiehack anchors, A\

5.17. Provide anchor head and wedges that conform to the strand anchor manufacturer's specifications. Anchor head shall be electro zinc
plated in accordance with ASTM B633 and the manufacturer's specifications.

6. INSTALEATHON-PROCEDUR A

6.1. Visually locate buried structures and utilities.

6.2. Install soldier piles with driven methods at the specified locations and depths based on field verification of the proposed wall
locations.

6.3. Provide access restriction, notice, and/or warning behind top of shoring or OSHA approved railing as necessary (by others).

6.4. Excavate down to no more than 2 feet below the tieback anchor. Install timber lagging and drain strips in lifts no more than 5 feet.
Smaller lifts may be necessary if excavated face becomes unstable.

6.5. Install tieback anchors as detailed using the open hole installation method. If holes will not remain open, temporary casing may be
required to stabilize drill holes and to facilitate anchor tendon installation. Minimum drill hole size shall be 8 inches.

6.6. Grout tiebacks using a tremmie pipe or grout tube beginning from the bottom of the hole. Re-grout as necessary to completely fill
hole.

6.7 Place anchor head and test and lock-off the tiebacks following the procedure detailed in Section 7 after the grout has a minimum
compressive strength of 1500 psi. Post-grout anchor and re-test if initial load test results do not meet the specified acceptance
criteria.

6.8. Perform performance and proof tests as specified and lock-off each tieback anchor. Do not advance the excavation past 2 feet below
tieback anchor elevation until tiebacks have been successfully tested and locked off.

6.9. Weld steel bearing plates to soldier piles as detailed.

6.10. Continue excavation, temporary lagging, and vertical drain strip installation to the specified bottom of wall elevations, repeating steps
6.5 10 6.7 as needed.

6.11. Tie in wall drainage to site drainage system as designed by others. A

6.12.

6.13. For strand anchor tlebacks

6.13.1 Completely fill trumpet with corrosion inhibiting grease or grout.
6.13.2 After the anchors, bearing plates, and grease filled trumpets are installed to final conditions, completely fill anchor sleeve with

6.14. Place expansion Jom s and shotcrete Tagging

Backﬂll temporary excavahon to finished grade following the requirements of the project plans and specifications.
After temporary excavation is backfilled to finished grade, backfill crane pad to finished grade. Use hand held or walk behind
equipment to compact soil fill within 3 feet from back of earth shoring walls.

6.18. Acceptable Tolerances are as follows:
6.18.1. Soldier Pile Plan Location: + or - 6 inches.
6.18.2. Anchor Position: + or - 6 inches vertically.
6.18.3. Anchor Length: No less than specified length.
6.18.4. Anchor Inclination: + or - 3°
6.18.5. Anchor splay: up to 10° horizontally, U.N.O. (unless noted otherwise).
6.18.6. Shotcrete Thickness: No less than shown.
7. TIEBACK ANCHOR TESTING & LOCK OFF
71. Perform a performance test on the tieback anchors specified on the elevation views, following the Performance Test Schedule on
7.2. Proof test remaining production anchors following the Proof Test Schedule onA
7.3. Lock-off each successfully tested anchors at 100 percent of the design load (see Tieback Anchor Schedule for design load (DL)).
After locking off the anchors and prior to removing the jack, conduct a lift-off test to assess the magnitude of the load in the anchor
tendon. Perform the lift-off test by re-applying load to the tendon and recording the load at which point the anchor wedges become
loose. This load is defined as the lift off load. If the initial lift off load is less than 95 percent of the design lock-off load then adjust the
lock-off load accordingly and repeat the lift off test.
7.4. Test Anchor Acceptance Criteria:
7.41 The total creep movement is less than 0.04 in. during the 10 minute hold period or less than 0.08 in. during the 60 minute hold
period, if applicable, and the creep rate is linear or decreasing throughout the test hold period.
742 The total measured movement exceeds 80% of the theoretical elastic elongation of the unbonded length of the anchor tendon.

Pullout failure does not occur before max test load. Failure is defined as the inability to further increase the test load while there
is continued pullout movement of the test anchor.
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ELEVATION (FT)

CONTRACTOR:
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=
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;.‘
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Draper, Utah
(801)553-1661

SOLDIER PILE SCHEDULE TIEBACK ANCHOR SCHEDULE
ELEVATION VIEWS ADAPTED FROM PDF FILES
"14600S_WALL2 PROFILE" DATED FEBRUARY 20, 2025, MIN. MIN.
"14600 S_PIT WALL PROFILES" DATED MAY 15, 2025, WALL PILENUMBER | MIN. PILE SIZE MIN. DRILLED | 5 )\pED | UNBONDED | INSTALLATION | DESIGN LOAD
AND "14600S_VERIZON WALL PROFILE" DATED MAY 16, TYPE SIZE  |HOLELENGTH | \'‘eNGry | LENGTH | ANGLE (DEG) (KIPS)
2025, ALL PROVIDED BY HDR. (FT) (FT) (FT)
N 2 2-170 2-8 HP 14X117
LOCATIONS PRIOR TO SOLDIER PILE INSTALLATION.
EXISTING UTILITIES MUST BE FIELD VERIFIED PRIOR #14 58 51 / 15(UN.O) 69
TO SOLDIER PILE AND TIEBACK ANCHOR 3 3-1TO3-27 HP14X89 11 A 5 18 5 15 29
INSTALLATION. A AN
CRANES, PUMP TRUCKS, AND SIMILAR LARGE
CONSTRUCTION EQUIPMENT MAY NOT BE PLACED A 7 717078 HP14X117 2 STRAND ; 40 29 " 5 5 64
CRANES AND CRANE MATS SHALL BE A MINIMUM OF 10 ’N¢ 1 voas P17 [D] | 2STRAND 40 27 13 15 58
FEET BACK FROM THE FACE OF WALL 3 AND X - i P i~ r BoNoy | e ]
TEMPORARY WALL NORTH AND A MINIMUM OF 20 FEET e
BACK FROM THEAEACE-OEWALL FOR TEMPORARY N-1 TO N-6
CX
WALL SOUTH AEE GENERAL NOTES FOR TEMPORARY S-10 TO S-19 HP14X117 #10 %0 40 W\@\)/ 15(UNO) 47
MAXIMUM GROUNDBEARING PRESSURES THAT WERE =
CONSIDERED IN, THE WALL DESIGNS, A #14 60 55 5 1S(UNO) |-~ 68
CITY: BLUFFDALE | EXISTING PROPOSED 2STRAND | A\( 36 2% 10 15 (UNO) 48
COUNTY: SALT LAKE | DOT 254875M DOT TBD 5 UNG
STATE: UTAH UP MP 725.66, PROVO SUB | UP MP 725.58, PROVO SUB [ | 2STRAND 37 24 13 (UN.O.) 43
DATE: 10/17/2024 UTA MP $19.37 UTA MP S19.45
LATITUDE: 40.487195 LATITUDE: 40.486180 2 STRAND 37 23 14 10 42
LONGITUDE: -111.920975 | LONGITUDE: -111.921686
Yo\ 2 STRAND 38 22 16 10 40
END WALL 4, BEGIN 2 STRAND WO&_ 1 15 (U.N.O.) 43
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%o 8o oo
- | |
©| N| < NI
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3 10° INSTALLATION o a au C
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] ® -
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= ~eo z @ H-—=1h ik 1 - SOLDIER PILE NUMBER
4450 — S~ a|m | f HOeE i @WEHER B E ] = 4450 CJ CONTRACTION JOINT
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Know what's helow. CITY: BLUFFDALE EXISTING PROPOSED LEGEND
@703“811 before youdig. COUNTY: SALT LAKE | DOT 254875M DOT TBD B TIEBACK ANCHOR SYMBOL
et on cE, e STATE: UTAH UP MP 725.66, PROVO SUB | UP MP 725.58, PROVO SUB
Q) T DATE: 10/17/2024 UTA MP §19.37 UTA MP S19.45 TIEBACK ANCHOR TYPE

LATITUDE: 40.487195
LONGITUDE: -111.920975

LATITUDE: 40.486180
LONGITUDE: -111.921686

ELEVATION MARKER
PERFORMANCE TEST ANCHOR

SOLDIER PILE NUMBER
CJ CONTRACTION JOINT

gy o o
gls 9 S
E S
I [={ (=3
> =) o
su o g da CLOSURE WALL
4465 — ald S S — 4465
] 2o TOP OF WALL / a|w (WINGWALL 1, DESIGNED |-
_ TOP OF EXISTING BY OTHERS) NOT —
] MSE WALL SHOWN FOR CLARITY —
4460 —] 4460
- I — I / EXISTING L
- 56 e H 1 r o III—l ] K [=}@ase.] GROUND —
4455 — Itl/ | | — 4455
. 4455 7 | [ —
44517
. | L@l =]} —
4450 — ~ =1 L — 4450
_ o e EMH—FT 1=k 10° INSTALLATION —
— i A | ANGLE —
- @asoz | | - <A —
4445 — : |_E _1.’— 4444 T L 4445
_ [ —
] N -+ — —J ~— —
] 22 EXTERIOROF [
] o —
4440 —] 23 N BOXCULVERT [~ 4440
— SN N> TEMPORARY UNSUPPORTED —
— — —| N — —
e 7 HF sl Lo e - €
g 4435 — b SN — 4435 Z
2 — FINISHED S ¥ ] — =
< . GRADE s> — <
i — | | > f\f To) I i
— ofw <t 1
o 4430 — 2 — N I 3 — 4430 @
— BOTTOM OF b -
. EXCAVATION SR —
- & —
4425 — ald — 4425
-] afu BOTTOM OF -
] BOX CULVERT [~
4420 — — 4420
] \SOLDIER PILE —
— (TYP) —
4415 —] 4415
] i i 46" :
4410 —] — 4410
- /44405.51 —
p— _Z —
4405 —] 4405
. 25 4403.5 —
4400 — L 4400
5'C-C SPACING
WALL 2 STATIONING
| LI LI | LI LI | LI LI LI LI LI LI | LI LI LI LI LI LI LI LI LI LI | @
200+50 200+25 200+00

ELEVATION VIEW

TIEBACK ANCHOR SCHEDULE
MIN. MIN.
e - Il\igNLET-\;E”I\_IIéETIID-l BONDED | UNBONDED | INSTALLATION | DESIGN LOAD
7 LENGTH | LENGTH | ANGLE (DEG) (KIPS)
(FT) (FT)
#14 58 51 7 15 (U.N.O.) 69
A #11 A 53 . 5 15 49
L AL N
2 STRAND 2 40 29 1 5 15 64
D] 2 STRAND 40 27 \Nisv\i 15 58
#14 mw 50 Nm 15 (U.N.O.) 68
#10 W 40 \/\/19\/) 15 (UN.O.) 47
’\W"
#14 60 55 5 15 (U.N.O.) 68
MR NS~ S e~~~
2STRAND [A( 36 26 10 2 15 (U.N.O.) 48
[1] | 2STRAND C 37 24 13 5 15 (U.N.O.) 43
2 STRAND i 37 23 14 é 10 42
2 STRAND 2 38 22 16 2 10 40
2 STRAND 34 24 V\,QE\AZ 15 (U.N.O.) 43
WM
-\ 2 STRAND m 28 w 15 61
DA
NOTE: TYPES E & F ARE TEMPORARY TIEBACK ANCHORS
SOLDIER PILE SCHEDULE
WALL PILE NUMBER MIN. PILE SIZE
2 2-1TO 2-8 HP 14X117
3 3-1 TO 3-27 HP14X89
A 7-1707-8 HP14X117
A {4//::: 4-1TO 4-9 HP14X117
N-1TO N-6
TEMPORARY $10T0 S.19 HP14X117
W

ELEVATION VIEWS ADAPTED FROM PDF FILES "14600S_WALL2 PROFILE" DATED FEBRUARY

20, 2025, "14600 S_PIT WALL PROFILES" DATED MAY 15, 2025, AND "14600S_VERIZON WALL
PROFILE" DATED MAY 16, 2025 ALL PROVIDED BY HDR.

INSTALLATION.

ANCHOR INSTALLATION.

EXISTING UTILITIES MUST BE FIELD VERIFIED PRIOR TO SOLDIER PILE AND TIEBACK

CRANES PUMP TRUCKS, AND SIMILAR LARGE CONSTRUCTION EQUIPMENT MAY NOT BE

CRANES AND CRANE MATS SHALL BE A MINIMUM OF 10 FEET BACK FROM THE FACE OF
WALL 3 AND TEMPORARY WALL NORTH AND Aciviitiv

BOX CULVERT IS INSTALLED.

OF 20 FEET BACK FROM THE FACE
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TEMPORARY CONCRETE BARRIER
(DESIGNED BY OTHERS)

EXISTING GRADE \

CENTRALIZER
(TYP)

15 MRS

|

'y

Kr/'}vymﬂl's below.
1 2¢7 Gall 811 hefore youdig.
BLUE STAKES OF UTAH
% www.bluestakes.org
\\ 1-800-662-4111

PERMANENT FENCING
(DESIGNED BY OTHERS)

TOP OF WALL COPING

(DESIGNED BY OTHERS)

TEMPORARY TIMBER
LAGGING (TO BE LEFT
IN PLACE)

TIEBACK
ANCHOR

BONDED >

LENGTH (TYP)
A PVC

BONDBREAKER

18" WIDE VERTICAL DRAIN
STRIP CENTERED BETWEEN
EACH PILE AND PLACED NO

MORE THAN 1' FROM (BELOW)
FINISHED GRADE AT TOP OF
WALL

UNBONDED
LENGTH (TYP)

MIN. EMBEDMENT,
SEE ELEVATION
VIEWS FOR PILE
TIP ELEVATIONS

SHOTCRETE
/ LAGGING
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14 W — . EMBEDMENT
{ o ) f
\\ //
BOTTOM OF
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\
A
! / SOLDIER PILE

ATYPICAL SECTION VIEW - WALL 3

STATE: UTAH
DATE: 10/17/2024

UP MP 725.66, PROVO SUB

UTA MP §19.37
LATITUDE: 40.487195

LONGITUDE: -111.920975

1V NTS
CITY: BLUFFDALE EXISTING PROPOSED
COUNTY: SALT LAKE | DOT 254875M DOT TBD

UTA MP S19.45

UP MP 725.58, PROVO SUB

LATITUDE: 40.486180
LONGITUDE: -111.921686

TEMPORARY UNSUPPORTED
SLOPE

TOP OF WALL / CRANE WORKING AREA (EDGE OF
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Know what's helow.

557 Call 811 betore yous.

UE STAKES OF UTAH

BL!
UTILTY NOTIFICATION CENTER, INC.
.  wwwibluestakes.org
\\ Y 1-800-662-4111

ASSUMED GRADE WITH \
FUTURE UTA TRACK

SHOTCRETE
LAGGING

63'

/

CUTA ML 1
TRACK

/

€ UPRR PROVO
SUBDIVISION TRACK

28-11"
139"
€ UTA FUTURE
TRACK
_\ 2 EXISTING GRADE

TIEBACK ANCHOR

RETAINED HEIGHT
VARIES (20" MAX), SEE
ELEVATION VIEWS

TIEBACK
ANCHOR

S 8' MAX.
A 1.5"MAX. \% CENTRALIZER
UNBONDED =SS (TYP)

N

BOTTOM OF WALL
AT FINISHED GRADE

g

BOTTOM OF

EXCAVATION

_+_
SOLDIER PILE \

_+_

LENGTH (TYP) \~/ /‘\
r—_ 7& BONDED 1.5' MAX.
o S

___LENGTH (TYP) /

Sy
PVC \%

BONDBREAKER

18" WIDE VERTICAL DRAIN STRIP
CENTERED BETWEEN EACH PILE
AND PLACED NO MORE THAN 1'
FROM (BELOW) FINISHED
GRADE AT TOP OF WALL

MIN. EMBEDMENT, SEE
ELEVATION VIEWS FOR
PILE TIP ELEVATIONS

ATYPICAL SECTION VIEW - WALL 7

\12/ NTS
CITY: BLUFFDALE EXISTING PROPOSED
COUNTY: SALT LAKE | DOT 254875M DOT TBD

STATE: UTAH
DATE: 10/17/2024

UP MP 725.66, PROVO SUB
UTA MP §19.37

LATITUDE: 40.487195
LONGITUDE: -111.920975

UTA MP S$19.45

UP MP 725.58, PROVO SUB

LATITUDE: 40.486180
LONGITUDE: -111.921686

A\ ADDED CENTRALIZERS
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Draper, Utah
(801)553-1661
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Know what's helow.
557 Call 811 before you

61'-9"

289"
FILL SPACE BETWEEN MSE WALL AND 129"
TIMBER LAGGING AT FACE OF SOLDIER
PILES WITH FLOW FILL OR UDOT FREE CUTA FUTURE
DRAINING GRANULAR BACKFILL TRACK
EXISTING TA ML
SHOTCRETE MSE WALL / oK
LAGGING
T h
" L
LS I TIEBACK
o - A
Q i ! ANCHOR (TYP)
L ou > I
= W xz ~l
n << W
ot <52 ) =
s 0L LT
T2 <z> =
o= % Moy BONDED
= X m A | LENGTH (TYP) /\\
Z>< 7} ! .
<D > i
=W i
LR RN Py ——-)
S Jifi BONDBREAKER =~
[N (TYP) /

<=

EXISTING GRADE

N
-~

JiK S 8' MAX.
i TS MAX. S _ CENTRALIZER
=S (TYP)
1.5' MAX.

BOTTOM OF WALL
AT FINISHED GRADE

BOTTOM OF
EXCAVATION

SOLDIERPILE — L1 _ 1

MIN. EMBEDMENT, SEE
ELEVATION VIEWS FOR
PILE TIP ELEVATIONS

_+_
_+_

ATYPICAL SECTION VIEW - WALL 2

\138/ NTS

CITY: BLUFFDALE
COUNTY: SALT LAKE
STATE: UTAH

DATE: 10/17/2024

EXISTING

DOT 254875M

UP MP 725.66, PROVO SUB
UTA MP $19.37

LATITUDE: 40.487195
LONGITUDE: -111.920975

PROPOSED

DOT TBD

UP MP 725.58, PROVO SUB
UTA MP S19.45

LATITUDE: 40.486180
LONGITUDE: -111.921686

UE STAKES OF UTAH

BL!
UTILTY NOTIFICATION CENTER, INC.
.  wwwibluestakes.org
\\ Y 1-800-662-4111

18" WIDE VERTICAL DRAIN STRIP
CENTERED BETWEEN EACH PILE
AND PLACED NO MORE THAN 1'
FROM (BELOW) FINISHED
GRADE AT TOP OF WALL

€UPRRPROVO —™——— |
SUBDIVISION TRACK

A\ ADDED CENTRALIZERS
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(801)849-0055
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SOLDIER PILE

ANCHOR POCKET

THREADED BAR |

PVC
BONDBREAKER

\
\
\
18" WIDE VERTICAL DRAIN —
STRIP PLACED BETWEEN
EACH SOLDIER PILE

8" MIN

| —

4" MIN (CENTERED IN
SHOTCRETE)

HEADED STUD (TYP)
(SEE SOLDIER PILE
FACING SCHEDULE)

2" MIN.
COVER (TYP)

|t—

SCHEDULE)

|
S~ HEX NUT

J /

BEVELED WASHER
/
11"x11"x1" STEEL
BEARING PLATE

TEMPORARY TIMBER LAGGING,
TO BE LEFT IN PLACE

SHOTCRETE LAGGING

3 SIDES OF PLATE
%u

/ 1\TYPICAL ANCHOR HEAD DETAIL

Gars

TEMPORARY TIMBER LAGGING

SOLDIER PILE

ANCHOR POCKET

THREADED BAR

PvC
BONDBREAKER

11"x11"x1" STEEL
BEARING PLATE

\
HEX NUT

A 6"

mTYPICAL ANCHOR HEAD DETAIL - TEMPORARY WALLS

1 \
<§l— SHOTCRETE REINFORCEMENT
i CENTERED IN SHOTCRETE
(SEE SOLDIER PILE FACING

BEVELED WASHER

ANGLE VARIES, SEE
ANCHOR POCKET

SCHEDULE

SOLDIER PILE.
TYP. _\

CUT FLANGE BACK
TO SOLDIER PILE
WEB FILLET

=)

AN WY

ANCHOR POCKET, %"
THICK, 6 INCH WIDE
STEEL PLATE. TIEBACK
SIDE OF WEB ONLY. (TYP)

WE

B FILLET

TYPICAL DETAIL - ANCHOR POCKET-PROFILE VIEW

NTS

EITHER SIDE OF PLATE OK,
ENTIRE LENGTH OF ALL 3
SIDES OF PLATE. TYP FOR
POCKET STIFFENERS

CUT FLANGE BACK
TO SOLDIER PILE

VERTICAL DRAIN STRIP/

PLACED BETWEEN
EACH SOLDIER PILE

3 SIDES OF PLATE

v

—

ANCHOR POCKET

SCHEDULE
TIEBACK ANCHOR

INSTALLATION ® (DEG)
ANGLE (DEG)

10 80

15 75

20 70

25 65

NOTES:
1. 'H' EQUALS 9.625 INCHES

FOR WALLS 2 AND 7.
2. FORALL OTHER WALLS 'H'
EQUALS 8 INCHES.

SHOTCRETE LAGGING

EXTEND DRAIN
STRIP TO EDGE OF

GRAVEL

6" SLOTTED PVC DRAIN
PIPE, TIE INTO PROJECT
ROADWAY DRAINAGE
SYSTEM (DESIGNED BY
OTHERS)

L 6" MIN. (TYP)

WRAP FREE DRAINING
BACKFILL WITH UDOT
DRAINAGE GEOTEXTILE

UDOT FREE DRAINING
GRANULAR BACKFILL

\IANTS
SOLDIER PILE FACING SCHEDULE
WALL FACING HEADED STUD | HEADEDSTUD | HEADEDSTUD | MIN SHOTCRETE
REINFORCMENT | LENGTH,L(IN) | DIAMETER (IN) SPACING (IN) | THICKNESS (IN)
2 |#5BAR@12'0C, 5-5/16 112 18 8
Know what's helow. @ & N
(o7 canst .
By rsor 3,4,87 [J#4BAR@ 12" O.C. 5516 112 18 8
Q) e

/3 \TYPICAL DRAINAGE DETAIL

\J4NTS
CITY: BLUFFDALE EXISTING PROPOSED
COUNTY: SALT LAKE | DOT 254875M DOT TBD
STATE: UTAH UP MP 725.66, PROVO SUB | UP MP 725.58, PROVO SUB
DATE: 10/17/2024 UTA MP $19.37 UTA MP S19.45
LATITUDE: 40.487195 LATITUDE: 40.486180
LONGITUDE: -111.920975 | LONGITUDE: -111.921686
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LONGITUDINAL
REINFORCEMENT _\

SOLDIER
PILE WALL

%

| SHOTCRETE

——

N

AN

o))

e s

BOX CULVERT e
WINGWALL

A\ O
N

WATER STOP
(DESIGNED BY
OTHERS)

7

%" CELLULAR
JOINT FILLER

0.5"

%" @ BACKER ROD
CONFORMING TO

ASTM 5249, TYPE 1

( 4\ EXPANSION JOINT DETAIL - WALL 3 (PLAN VIEW)

NON-SAG ELASTOMERIC SEALANT. PRIOR TO
INSTALLATION, JOINT SURFACE MUST BE
CLEAN, SOUND, FROST FREE, FREE OF OILS,
GREASE, CURING COMPOUND RESIDUES,
AND OTHER FOREIGN MATERIAL THAT MIGHT
PREVENT BOND.

SOLDIER PILE
(TYP)

TEMPORARY TIMBER
LAGGING (TO BE LEFT
IN PLACE)

18" WIDE VERTICAL DRAIN —
STRIP PLACED BETWEEN
EACH SOLDIER PILE AND
PLACED NO MORE THAN 1
FROM (BELOW) TOP OF WALL

=

=

= —

2" MIN.
COVER (TYP)

——

|, — SHOTCRETE

H LAGGING
<
<
<
R | .| — SHOTCRETE
i REINFORCEMENT
3" MIN. OVERLAP
I (TYP)
N

\ HEADED STUD (TYP)

TYPICAL DETAIL - LAGGING CONNECTION (PLAN VIEW)

NTS

NON-SAG ELASTOMERIC SEALANT. PRIOR TO

INSTALLATION, JOINT SURFACE MUST BE
CLEAN, SOUND, FROST FREE, FREE OF OILS,

GREASE, CURING COMPOUND RESIDUES,
AND OTHER FOREIGN MATERIAL THAT MIGHT
PREVENT BOND.

15 /NTS
1.5" MIN.
NOTE:
)_| JOINT SCHEDULE RELOCATE JOINT
1 LOCATION WITHIN 2' LEFT
N\ SN
. FREQUENCY JOINT TYPE OR RIGHT OF SPEGIFIED
LOCATION ON ELEVATION
J EVERY 30'OR | CONTRACTION VIEWS TO AVOID
JOINT MAY BE SAW CUT OR SHOTCRETE LESS JOINT (CJ) CONFLICTS WITH
FORMED WITH HARDBOARD AND SOLDIER PILES, IF
CUT BACK TO THE ROOT OF THE NECESSARY.
CHAMFER ON THE EXPOSED
FACE.
CONTRACTION JOINT DETAIL (PLAN VIEW)
NTS

NON-SAG ELASTOMERIC SEALANT. PRIOR TO

INSTALLATION, JOINT SURFACE MUST BE
CLEAN, SOUND, FROST FREE, FREE OF OILS, BOX

GREASE, CURING COMPOUND RESIDUES, %" CELLULAR CULVERT
AND OTHER FOREIGN MATERIAL THAT MIGHT JOINT FILLER

PREVENT BOND.
. WATER STOP
0.5 (DESIGNED BY AN
OTHERS)
ONNNNNNIINNNNSO )
%" @ BACKER ROD - >
CONFORMING TO
ASTM 5249, TYPE 1
J\

Know what's helow.
557 Call 811 betore yous.
BLUE STAKES OF UTAH

.  wwwibluestakes.org
\\ Y 1-800-662-4111

SOLDIER PILE v

WALL

/ 5\ EXPANSION JOINT DETAIL - WALL 7 (PLAN VIEW)

NS

| ™— SHOTCRETE

—— LONGITUDINAL
REINFORCEMENT

%" CELLULAR
JOINT FILLER

WATER STOP

(DESIGNED BY
OTHERS)

BOX CULVERT
WINGWALL

%" @ BACKER ROD

I

CONFORMING TO
ASTM 5249, TYPE 1

7

LONGITUDINAL
REINFORCEMENT

\ SOLDIER

PILE WALL

8

/

\ SHOTCRETE

mEXPANSION JOINT DETAIL - WALL 2 (PLAN VIEW)

s

CONTRACTOR:

=
=
Y. o N
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;.‘
L Sl
E
=

Draper, Utah
(801)553-1661

DESIGNER:

e
GERHART COLE

Midvale, Utah

(801)849-0055

RESPONSE TO DRC, REVISED WALL 2/ TEMPORARY SOUTH, SE WW
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CONTRACTOR:

=
=
Y. o N
o -
;.‘
L Sl
E
=

Draper, Utah
(801)553-1661

PROOF TEST SCHEDULE

LOAD INCREMENT HOLD TIME

*AL (0.05 DL MAXIMUM) UNTIL STABLE

0.25DL UNTIL STABLE
0.50DL UNTIL STABLE
0.75DL UNTIL STABLE
1.00DL UNTIL STABLE
1.20DL UNTIL STABLE

1.33DL CREEP TEST 10 MIN**

ADJUST TO LOCK-OFF LOAD = DL NA

*ALIGNMENT LOAD (AL) SHALL BE NO MORE THAN
0.05% OF MAXIMUM DL.

**CREEP TEST, 10 MIN. HOLD. RECORD ANCHOR HEAD
MOVEMENT AT 1, 2, 5, AND 10 MINUTES. IF THE
ANCHOR MOVES MORE THAN 0.040 IN. DURING THE 10
MINUTE HOLD, MAINTAIN LOAD FOR AN ADDITIONAL
50 MINUTES AND RECORD ANCHOR HEAD MOVEMENT
AT 20, 30, 50, AND 60 MINUTES.

DESIGNER:

S,
GERHART COLE

Midvale, Utah

(801)849-0055

PERFORMANCE TEST SCHEDULE
e —= 8"MIN |=— APPLIED | HOLD TIME
LOADING LOAD (MIN)
14"x14"x1.25" STEEL 4" MIN (CENTERED IN CYCLE 1 “AL UNTIL STABLE
BEARING PLATE ] SHOTCRETE) 025D |UNTIL STABLE
SOLDIER PILE ™~ ~ HEADED STUD (TYP) CYCLE?2 AL |UNTIL STABLE
(SEE SOLDIER PILE 0.25DL UNTIL STABLE
CHOR POCKET (S FACING SCHEDULE) 0.50DL  |UNTIL STABLE
ANCHOR POCKET (SEE P CYCLE3
ANCHOR POCKET SCHEDULE _>| A 2" MIN. 5 Q)LDL Bml:t gﬁgtg
FOR INCLINATION) T ™ COVER (TYP :
. \ (TYP) 0.50DL  |UNTIL STABLE
4" SCH 80 STEEL PIPE (TRUMPET) ~ | SHOTCRETE REINFORCEMENT 0.75DL  |UNTIL STABLE
(SEE ANCHOR POCKET g ( CENTERED IN SHOTCRETE CYCLE 4 AL UNTIL STABLE
SCHEDULE FOR INCLINATION) (SEE SOLDIER PILE FACING 025DL |UNTIL STABLE
SCHEDULE)
FILL TRUMPET COMPLETELY L\\\\‘_ ! 0.50DL _ |UNTIL STABLE
WITH CORROSION INHIBITING ANCHOR HEAD 0.75DL  |UNTIL STABLE
GREASE AND WEDGES 1.00DL  |UNTIL STABLE
4" SCH 80 STEEL PIPE CYCLE 5 AL UNTIL STABLE
EXTEND TRUMPET 4" MIN BEVELED WASHER (SEE 0.25DL  |UNTIL STABLE
PAST SOLDIER PILE FLANGE ANCHOR POCKET SCHEDULE 050DL  |UNTIL STABLE
FOR INCLINATION) 0.75DL  |UNTIL STABLE
1.00DL  |UNTIL STABLE
SHOTCRETE LAGGING
18" WIDE VERTICAL DRAIN 120DL  |UNTIL STABLE
STRIP PLACED BETWEEN 3 SIDES OF PLATE CYCLE 6 AL UNTIL STABLE
EACH SOLDIER PILE 0.25DL  |UNTIL STABLE
TEMPORARY TIMBER LAGGING 0.50bL UNTIL STABLE
O BE LEFT IN PLACE 0.75DL  |UNTIL STABLE
1.00DL  |UNTIL STABLE
120DL  |UNTIL STABLE
/7 \TYPICAL STRAND ANCHOR HEAD DETAIL 1.33DL 10 MIN**
\16 /NTS CYCLE7 AL UNTIL STABLE
ADJUST TO LOCK OFF LOAD = DL
CITY: BLUFFDALE
COUNTY: SALT LAKE
STATE: UTAH
DATE: 10/17/2024
ANCHOR
ANCHOR
GROUT DRILL HOLE GROUT DRILL HOLE

TREMIE GROUT TUBE
GROUT FILLED HDPE

CORRUGATED
SHEATHING ENCAPSULATION
GROUT
ANCHOR STRAND (TYP)
POST GROUT

EXTRUDED POLYETHYLENE
SHEATHING OVER
CORROSION INHIBITING
GREASE IN UNBONDED ZONE

TUBE (OPTIONAL)

TYPICAL GROUND ANCHOR UN-BONDED ZONE SECTION
NTS

Know what's helow.
5 Call811 before youdis.

BLUE STAKES OF UTAH

UTILTY NOTIFICATION CENTER, ING.
by, www.bluestakes.org
‘\[\\“\J 1-800-662-4111

GROUT FILLED HDPE TREMIE GROUT TUBE

CORRUGATED SHEATHING
STRAND SPACER

CENTRALIZER £ h

ENCAPSULATION
GROUT

ANCHOR STRAND (TYP) POST GROUT

TUBE (OPTIONAL)

TYPICAL GROUND ANCHOR BONDED ZONE SECTION
NTS

EXISTING
DOT 254875M

UP MP 725.66, PROVO SUB

UTA MP §19.37

LATITUDE: 40.487195
LONGITUDE: -111.920975

PROPOSED
DOT TBD

UTA MP S19.45

UP MP 725.58, PROVO SUB

LATITUDE: 40.486180
LONGITUDE: -111.921686

RESPONSE TO DRC, REVISED WALL 2 / TEMPORARY SOUTH, SE WW
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AN

PERMANENT FENCING
(DESIGNED BY OTHERS)

TOP OF WALL COPING
(DESIGNED BY OTHERS)
PERMANENT
SHOTCRETE LAGGING

PERMANENT UNSUPPORTED

\

SLOPE

EINISHED GRADE TEMPORARY CONCRETE BARRIER
(DESIGNED BY OTHERS)

BACKFILL BOTTOM OF WALL TO
FINISHED GRADE PRIOR TO BACKFILLING
CRANE PAD TO FINISHED GRADE

SLOPE

e

TEMPORARY UNSUPPORTED

NON-SAG ELASTOMERIC SEALANT. PRIOR TO
INSTALLATION, JOINT SURFACE MUST BE
CLEAN, SOUND, FROST FREE, FREE OF OILS,

[l
TEMPORARY TIMBER || 11
LAGGING (TO BE LEFT
a IN PLACE)
L W &
Zlo UNBONDED TEMPORARY TOP OF WALL / CRANE PAD OR
< 9 E LENGTH (TYP) CRANE WORKING AREA (KEEP EDGE OF CRANE
MRS o b MAT MIN 20' FROM FACE OF SOLDIER PILE)
X2 & o> S BONDED
<o z = e = LENGTH (TYP)
L = < %)
zE<Z zs < ==
) I> <->=2 =
m L o AR PVC BONDBREAKER
282 Fud SZm> %<ﬁﬂo
< ¥ o w T é QO w ‘.
T is
= = 7)) n N W
S ZZ i - TIEBACK
xS =2 N == ANCHOR
< = r \"‘\
xh < * =
o ==
o 9 L ST
T =
= 7 "L T 18" WIDE VERTICAL DRAIN STRIP
| \\|i| A CENTERED BETWEEN EACH PILE
BOTTOM OF WALL ~- /3\ AND PLACED NO MORE THAN 1'
AT FINISHED GRADE \14/ FROM (BELOW) FINISHED GRADE
-— || AT TOP OF WALL
2'MIN. S
EMBEDMENT BACKFILL BOTTOM OF WALL TO BOX CULVERT PREVENT BOND.
FINISHED GRADE PRIOR TO BACKFILLING WINGWALL
e SOLDIER PILE CRANE PAD TO FINISHED GRADE
¥SEE ELEVATION BOTTOM OF
EXCAVATION i WATER STOP -
VIEWS FOR PILE I (DESIGNED BY
TIP ELEVATIONS OTHERS)

@ TYPICAL SECTION VIEW2 WALL 4 £
NTS

CITY: BLUFFDALE EXISTING

COUNTY: SALT LAKE | DOT 254875M

STATE: UTAH UP MP 725.66, PROVO S
DATE: 10/17/2024 UTA MP $19.37

LATITUDE: 40.487195

LONGITUDE: -111.920975

PROPOSED
DOT TBD

UB | UP MP 725.58, PROVO SUB
UTA MP S$19.45

LATITUDE: 40.486180
LONGITUDE: -111.921686

%" CELLULAR
JOINT FILLER

GREASE, CURING COMPOUND RESIDUES,
AND OTHER FOREIGN MATERIAL THAT MIGHT

0.5"

%" @ BACKER ROD

SHOTCRETE CONFORMING TO
ASTM 5249, TYPE 1
LONGITUDINAL /
REINFORCEMENT &

SOLDIER

PILE WALL
/8 \EXPANSION JOINT DETAII - WALL 4 (PLAN VIEW) kowwhatshelow. I}
I7NTS NN 1577 Call 811 betore youdis.

BLUE STAKES OF UTAH

UTILTY NOTIFICATION CENTER, ING.
by, www.bluestakes.org
‘\[\\“\J 1-800-662-4111

CONTRACTOR:

=
=
Y. o N
o -
;.‘
L Sl
_:,
=

Draper, Utah
(801)553-1661

DESIGNER:

S,
GERHART COLE

Midvale, Utah

(801)849-0055

RESPONSE TO DRC, REVISED WALL 2 / TEMPORARY SOUTH, SE WW
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APPENDIX B

{& GERHART COLE

Calculation Sheet #1



Temporary Wall
Calculations



146th S

Grove GMK-7550 Crane

Depth(ft) 0.000 0.4‘704 0.4‘708 0.4‘712 0.(‘716 0.1‘)20 0.1‘724 0.(‘)28 0.(‘)32 0.(‘)36 0.(‘)40 Pressure (ksf)

0

51— 0.03

10 —
13.75 0.04 Max.

15 —

20 — 0.03

25 —
0.03

30 —
35 —

40 — 0.02

45 —

50 —
55 0.01

60 — Max. Pressure= 0.04
o5 L At depth= 13.75
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

70—
Licensed to 4324324234 3424343
Date: 5/13/2025 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Grove 7550 Crane.Ip8

Wall Height, H= 27.5 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Flexible Wall Condition -- Movement or deflection are allowed.
Max. Pressure = 0.039 at depth =13.75

X Width Length Area Load
20.0 4.0 16.0 5.50
46.0 4.0 16.0 5.50

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf

Calculation Sheet #3



Xp=110.0

146th South
27.5' Temporary

Xa=110.0

Xp=0,Xa=0

Z=0, Wall Top

Z=27.5, Wall Base

Z=55.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/12/2024

Wall Height=27.5

Total Soil Types= 3

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Wall 1\27.5 Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 40.0 1 SM

2 0.0 40.0 -11.0 56.5 1 SM

3 -11.0 56.5 -11.0 800.0 1 SM

4 10.0 0.0 10.0 800.0 2 ML

5 15.0 0.0 15.0 800.0 3 CL

6 30.0 0.0 30.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 27.5 0.0 27.5 800.0 3 CL

2 30.0 0.0 30.0 800.0 2 ML

3 40.0 0.0 40.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*

Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

Calculation Sheet #4




* OUTPUT RESULTS *

Total Force above Base= 15.80 per one linear foot (or meter) width along wall height
Total Static Force above Base= 15.80. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.75 27.50 0.75 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
27.50 1.19 30.00 1.29 0.0415 0.3608
30.00 1.10 40.00 1.47 0.0368 0.3070
40.00 1.72 55.00 2.34 0.0415 0.3608

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

28.50 0.32 30.00 0.80 0.319 2.7698
30.00 0.93 40.00 4.84 0.391 3.2592
40.00 4.07 55.00 8.90 0.322 2.7983

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 9/12/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Wall 1\27.5 Temporary.ep8

Calculation Sheet #5



146th South
27.5' Temporary

Depth(ft)
-0

-5
10
15

r 20

25

30

r 35

0 1 ksf
L 40 \ |

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/14/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\27.5' Temporary.sh8

Wall Height=27.5 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=7.70 Min. Pile Length=35.20
MOMENT IN PILE: Max. Moment=98.33 per Pile Spacing=5.0 at Depth=24.28

PILE SELECTION:

Request Min. Section Modulus = 42.9 in3/pile=703.10 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 6.5 15.0 5.0 68.1* 65.7 17.6 10.9 449
2. Tieback 16.0 15.0 5.0 448 43.3 11.6 6.0 29.6

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.747 27.50 0.747 0.000000
* Below Base
27.50 1.186 30.00 1.290 0.041488
30.00 1.097 40.00 1.466 0.036838
* Sur- charg
0.000 0.000 1.375 0.046 0.033706
1.375 0.046 2.750 0.087 0.029319
2.750 0.087 4.125 0.117 0.022010
4.125 0.117 5.500 0.136 0.013819
5.500 0.136 6.875 0.145 0.006400

Calculation Sheet #6



6.875 0.145 8.250 0.146 0.000603

8.250 0.146 9.625 0.141 -0.00341
9.625 0.141 11.00 0.133 -0.00587
11.00 0.133 12.37 0.123 -0.00716
12.37 0.123 13.75 0.112 -0.00762
13.75 0.112 15.12 0.102 -0.00756
15.12 0.102 16.50 0.092 -0.00719
16.50 0.092 17.87 0.083 -0.00665
17.87 0.083 19.25 0.075 -0.00605
19.25 0.075 20.62 0.067 -0.00544
20.62 0.067 22.00 0.061 -0.00485
22.00 0.061 23.37 0.055 -0.00431
23.37 0.055 24.75 0.049 -0.00382
24.75 0.049 26.12 0.045 -0.00338
26.12 0.045 27.50 0.041 -0.00299
27.50 0.041 30.25 0.034 -0.00250
30.25 0.034 33.00 0.028 -0.00197
33.00 0.028 35.75 0.024 -0.00157
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
28.50 0.319 30.00 0.796 0.318530
30.00 0.931 40.00 4.842 0.391104
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 27.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 27.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

27.5' Temporary

Depth(ft)
-0

-5
- 10
15
- 20
- 25

- 30

- 35

0 1 ksf
a0 | \

Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.07(in)
Depth(ft) Max. Shear=31.72 kip Max. Moment=98.33 kip-ft Max Deflection=0.11(in)

10

- 15

20

25

- 30

- 35

- 40 31.72 kip 0 98.33 kip-ft 0 0.106(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\27.5' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #8



Kobelco 3300 Crane
0.000 0.030 0.060 0.090 0.1720 0.150 0.180 0.210 0.240 0.270 0.300
0 %)th(ft) ‘ ‘ ‘ | | | ‘ ‘ ‘ ‘ Pressure (ksf)
5 — %
10— 945 o> Max.
15 — 0.20
20 — 0.15
25 —
30 — 0.08
35 —
40 —
0.04
45 —
, Max. Pressure= 0.25
ol At depth= 9.45
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 5/13/2025 File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Kobelco3300 Crane.Ip8

Wall Height, H= 21 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Flexible Wall Condition -- Movement or deflection are allowed.
Max. Pressure = 0.252 at depth = 9.45

X Width Length Area Load

10.0 16.0 32.0 3.21

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf

Calculation Sheet #9



Xp=84.0

146th South
21' Temporary

Xa=84.0

Z=0, Wall Top

Z=21.0, Wall Base

Xp=0,Xa=0

Z=42.0

\
\
\

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/12/2024

* INPUT DATA *

Wall Height=21.0 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Wall 1\21' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 40.0 1 SM

2 0.0 40.0 -11.0 56.5 1 SM

3 -11.0 56.5 -11.0 800.0 1 SM

4 10.0 0.0 10.0 800.0 2 ML

5 15.0 0.0 15.0 800.0 3 CL

6 30.0 0.0 30.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 21.0 0.0 21.0 800.0 3 CL

2 30.0 0.0 30.0 800.0 2 ML

3 40.0 0.0 40.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*

Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip

Calculation Sheet #10




* OUTPUT RESULTS *

Total Force above Base= 8.97 per one linear foot (or meter) width along wall height

Total Static Force above Base= 8.97

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 10.00 0.37 0.0368 0.2947
10.00 0.38 15.00 0.57 0.0369 0.3073
15.00 0.67 21.00 0.92 0.0419 0.3647
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
21.00 0.92 30.00 1.29 0.0415 0.3608
30.00 1.10 40.00 1.47 0.0368 0.3070
40.00 1.72 42.00 1.81 0.0415 0.3608
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp
22.00 0.32 30.00 2.87 0.319 2.7698
30.00 3.33 40.00 7.28 0.395 3.2881
40.00 6.12 42.00 6.77 0.326 2.8354

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/12/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Wall 1\21' Temporary.ep8
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146th South

21' Temporary

Depth(ft)
-0
|5 This case doubles as the

construction case for the 1

27.5" wall prior to the second
- 10 row tieback
- 15
20
- 25
- 30

0 1 kst
Lo | |
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 5/13/2025

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\21' Temporary.sh8

Wall Height=21.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=9.28 Min. Pile Length=30.28
MOMENT IN PILE: Max. Moment=177.32 per Pile Spacing=5.0 at Depth=17.15

PILE SELECTION:

Request Min. Section Modulus = 77.4 in3/pile=1267.93 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.38(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 7.0 15.0 5.0 47.3 45.7 12.2 7.2 31.2
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 10.00 0.368 0.036841
10.00 0.384 15.00 0.568 0.036871
15.00 0.665 21.00 0.917 0.041937
* Below Base
21.00 0.916 30.00 1.290 0.041488
30.00 1.097 40.00 1.466 0.036838
* Sur- charge
0.000 0.000 1.050 0.055 0.052360
1.050 0.055 2.100 0.106 0.048960
2.100 0.106 3.150 0.151 0.042808
3.150 0.151 4.200 0.188 0.034952
4.200 0.188 5.250 0.216 0.026505
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5.250 0.216 6.300 0.235 0.018371
6.300 0.235 7.350 0.247 0.011132
7.350 0.247 8.400 0.252 0.005066
8.400 0.252 9.450 0.252 0.000222
9.450 0.252 10.500 0.249 -0.003487
10.500 0.249 11.550 0.242 -0.006212
11.550 0.242 12.600 0.234 -0.008125
12.600 0.234 13.650 0.224 -0.009389
13.650 0.224 14.700 0.213 -0.010148
14.700 0.213 15.750 0.202 -0.010524
15.750 0.202 16.800 0.191 -0.010612
16.800 0.191 17.850 0.180 -0.010491
17.850 0.180 18.900 0.169 -0.010222
18.900 0.169 19.950 0.159 -0.009851
19.950 0.159 21.000 0.149 -0.009414
21.000 0.149 23.100 0.131 -0.008691
23.100 0.131 25.200 0.115 -0.007696
25.200 0.115 27.300 0.100 -0.006737
27.300 0.100 29.400 0.088 -0.005857
29.400 0.088 31.500 0.077 -0.005073
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 Z2 P2 Slope
* Below Base
22.00 0.319 30.00 2.867 0.318530
30.00 3.332 40.00 7.277 0.394574
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 21.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 21.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
21' Temporary
D%pth(ft)

47.3 kip

10
- 15

- 20

25

30

0 1 ksf
\ |

Net Pressure Diagram

- 35

Top Deflection=-0.38(in)
Depth(ft) Max. Shear=35.95 kip Max. Moment=177.32 kip-ft Max Deflection=0.39(in)
-0

10

- 15

- 20

25

30

L 35 35.95 kip 0 177.32 kip-ft 0 0.392(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\21' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #14



Xp=52.0

146th South
13' Temporary

Xa=52.0

Z=0, Wall Top

Z=13.0, Wall Base

Xp=0,Xa=0

Z=26.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

3424343

Date: 9/12/2024

Wall Height=13.0 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Wall 1\13' Temporary.ep8

* INPUT DATA *

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 40.0 1 SM

2 0.0 40.0 -11.0 56.5 1 SM

3 -11.0 56.5 -11.0 800.0 1 SM

4 10.0 0.0 10.0 800.0 2 ML

5 15.0 0.0 15.0 800.0 3 CL

6 30.0 0.0 30.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 13.0 0.0 13.0 800.0 2 ML

2 15.0 0.0 15.0 800.0 3 CL

3 30.0 0.0 30.0 800.0 2 ML

4 40.0 0.0 40.0 800.0 3 CL
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Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 3.16 per one linear foot (or meter) width along wall height
Total Static Force above Base= 3.16

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 10.00 0.37 0.0368 0.2947
10.00 0.38 13.00 0.49 0.0369 0.3073

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
13.00 0.49 15.00 0.57 0.0369 0.3073
15.00 0.67 26.00 1.12 0.0417 0.3624

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp
14.00 0.39 15.00 0.78 0.391 3.2546
15.00 0.66 26.00 417 0.319 2.7727

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 9/12/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Wall 1\13' Temporary.ep8
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146th South

13' Temporary

Depth(ft)
o

This case doubles as the
o construction case for the

27.5"and 21' walls prior to
- 10 the first row tieback
- 15
+ 20
- 25
+ 30

\l¢__Moment Equilibrium
I 35 N Force Equilibrium
0 1 ksf

- 40
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 5/13/2025
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary 3300 Crane.sh8

Wall Height=13.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=22.86 Min. Pile Length=35.86
MOMENT IN PILE: Max. Moment=344.02 per Pile Spacing=5.0 at Depth=23.18

PILE SELECTION:

Request Min. Section Modulus = 150.1 in3/pile=2460.00 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.51(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

* Above Base
0.000 0.000 10.00 0.368 0.036841
10.00 0.384 13.00 0.495 0.036871

* Below Base
13.00 0.495 15.00 0.568 0.036871
15.00 0.666 30.00 1.290 0.041588
30.00 1.097 40.00 1.466 0.036838

* Sur- charge
0.000 0.000 0.650 0.034 0.052723
0.650 0.034 1.300 0.068 0.051378
1.300 0.068 1.950 0.099 0.048793
1.950 0.099 2.600 0.129 0.045158
2.600 0.129 3.250 0.155 0.040722
3.250 0.155 3.900 0.178 0.035760
3.900 0.178 4.550 0.198 0.030539
4.550 0.198 5.200 0.215 0.025295
5.200 0.215 5.850 0.228 0.020222
5.850 0.228 6.500 0.238 0.015459
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6.500 0.238 7.150 0.245 0.011101
7.150 0.245 7.800 0.250 0.007199
7.800 0.250 8.450 0.252 0.003772
8.450 0.252 9.100 0.253 0.000811
9.100 0.253 9.750 0.252 -0.001705
9.750 0.252 10.400 0.249 -0.003811
10.400 0.249 11.050 0.246 -0.005546
11.050 0.246 11.700 0.241 -0.006951
11.700 0.241 12.350 0.236 -0.008066
12.350 0.236 13.000 0.230 -0.008931
13.000 0.230 14.300 0.217 -0.009814
14.300 0.217 15.600 0.204 -0.010450
15.600 0.204 16.900 0.190 -0.010608
16.900 0.190 18.200 0.176 -0.010441
18.200 0.176 19.500 0.163 -0.010063
19.500 0.163 20.800 0.151 -0.009554
20.800 0.151 22.100 0.139 -0.008973
22.100 0.139 23.400 0.128 -0.008360
23.400 0.128 24.700 0.118 -0.007742
24.700 0.118 26.000 0.109 -0.007138
26.000 0.109 28.600 0.093 -0.006288
28.600 0.093 31.200 0.079 -0.005271
31.200 0.079 33.800 0.067 -0.004402
33.800 0.067 36.400 0.058 -0.003674
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
14.00 0.391 15.00 0.781 0.390551
15.00 0.663 30.00 5.443 0.318716
30.00 6.317 40.00 10.28 0.396690
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 13.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 13.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
13' Temporary
D%pth(ft)
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- 35 N Force Equilibrium
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L 40

Net Pressure Diagram

Top Deflection=1.51(in)
Depth(ft) Max. Shear=90.62 kip Max. Moment=344.02 kip-ft Max Deflection=1.51(in)
-0
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- 35

90.62 kip 0 344.02 kip-ft 0 1.511(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary 3300 Crane.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #19



Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) | (psf) Angle (°)
. CL Undrained | 115 2,000 0
. ML Undrained | 120 1,250 0
[:} SM 125 0 33

Elevation (ft)

10

20

30

40

50

Color | Name Type |Bond | Bond Out-of-Plane
Length | Diameter | Spacing (ft)
(ft) (ft)
Pile (Temporary Walls) Pile 5
Tieback (Temporary Walls) Anchor | 47 0.67 5
Tieback (Temporary Walls) (2) | Anchor | 42 0.67 5

60 70 80 90
Distance (ft)

100

110

120

130

140 150

{& GERHART COLE

Temporary Walls - 27.5' Temporary

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) | (psf) Angle (°)
. CL Undrained | 115 2,000 0
. ML Undrained | 120 1,250 0
[:} SM 125 0 33

Elevation (ft)

10

20

30

40

Color | Name Type |Bond | Bond Out-of-Plane
Length | Diameter | Spacing (ft)
(ft) (ft)
Pile (Temporary Walls) Pile 5
Tieback (Temporary Walls) Anchor | 47 0.67 5
.u Tieback (Temporary Walls) (2) | Anchor | 42 0.67 5

50 60 70 80
Distance (ft)

90 100 110

120

130

140 150

{& GERHART COLE

Temporary Walls - 27.5' Temporary Non-Circular

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) (psf) Angle (°) Color | Name Type | Out-of-Plane | Bond | Bond
. Spacing (ft) | Length | Diameter
. CL Undrained | 115 2,000 0 (ft) (t)
I | ML Undrained | 120 1,250 0 [ | Pile (Temporary Walls) Pile |5
D SM 125 0 33 . Tieback (Temporary Walls) (3) | Anchor | 5 31 0.67

4,465
4,460
4,455
4,450
4,445
4,440
4,435

4,430
4,425
4,420

Elevation (ft)

4,415
4,410
4,405
4,400
4,395
4,390

10

20

A (]

60 70

80 90 100

110

120 130

140

150

Distance (ft)

Temporary Walls - 21' Temporary

{& GERHART COLE

14600 South Railroad Crossing
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Color

Name

Unit
Weight
(pcf)

Effective
Cohesion

(psf)

Effective
Friction
Angle (°)

Color | Name Type

CL Undrained

115

2,000

0

Out-of-Plane
Spacing (ft)

Bond
Length
(ft)

Bond
Diameter
(ft)

ML Undrained

120

1,250

0

Pile (Temporary Walls) Pile

SM

125

0

33

Anchor

Tieback (Temporary Walls) (3)

31

0.67

4,465
4,460
4,455
4,450
4,445
4,440
4,435

Elevation (ft)

4,415
4,410
4,405
4,400
4,395
4,390

4,430
4,425
4,420

10

20

110

30 40 50 60 70

Distance (ft)

80 90 100

120

130

140

150

{& GERHART COLE

Temporary Walls - 21' Temporary Non-Circular

14600 South Railroad Crossing
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Color | Name

Type

Out-of-Plane
Spacing (ft)

Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) (psf) Angle (°)
. CL Undrained | 115 2,000 0
. ML Undrained | 120 1,250 0
D SM 125 0 33

] | Pile (Temporary Walls)

Pile

5

Elevation (ft)

30 40 50 60 70 80 90 100
Distance (ft)

110

120

130 140

150

{& GERHART COLE

Temporary Walls - 13' Temporary

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective

Weight | Cohesion | Friction

(pcf) | (psf) Angle (°)
B | CLUndrained | 115 2,000 0

Color | Name Type | Out-of-Plane
B | ML Undrained | 120 1,250 0 Spacing (ft)
D SM 125 0 33 1.49 . Pile (Temporary Walls) | Pile |5
{

Elevation (ft)

10 20

30 40 50 60 70 80 90 100 110
Distance (ft)

120

130 140

150

{& GERHART COLE

Temporary Walls - 13' Temporary Non-Circular

14600 South Railroad Crossing
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Wall 4 Calculations
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Xp=52.0

146th South
13' Temporary

Xa=52.0

Z=0, Wall Top

Z=13.0, Wall Base

Xp=0,Xa=0

Z=26.0

Date: 5/13/2025

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Wall Height=13.0 Total Soil Types= 3

*INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary SE WW EP.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -7.0 10.5 1 SM

2 -7.0 10.5 -7.0 50.0 1 SM

3 -7.0 50.0 -20.0 70.0 1 SM

4 -20.0 70.0 -20.0 800.0 1 SM

5 3.0 0.0 3.0 800.0 2 ML

6 8.0 0.0 8.0 800.0 3 CL

7 23.0 0.0 23.0 800.0 2 ML

8 33.0 0.0 33.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 z2 Xp2 Soil No. Description

1 13.0 0.0 13.0 800.0 2 ML

2 15.0 0.0 15.0 800.0 3 CL

3 30.0 0.0 30.0 800.0 2 ML
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4 40.0 0.0 40.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1. No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 5.74 per one linear foot (or meter) width along wall height
Total Static Force above Base= 5.74

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.01 3.00 0.23 0.0730 0.5842
3.00 0.24 8.00 0.51 0.0531 0.4427
8.00 0.57 13.00 0.82 0.0505 0.4392

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
13.00 0.82 23.00 1.28 0.0461 0.4010
23.00 1.12 26.00 1.24 0.0390 0.3248

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 z2 Pp2 Slope Kp
14.00 0.39 15.00 0.78 0.391 3.2546
15.00 0.66 26.00 417 0.319 27727

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 5/13/2025 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary SE WW EP.ep8
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 5/13/2025

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary 7550 Crane SE WW

Wall Height=13.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=23.68 Min. Pile Length=36.68
MOMENT IN PILE: Max. Moment=374.83 per Pile Spacing=5.0 at Depth=23.71

PILE SELECTION:

Request Min. Section Modulus = 163.6 in3/pile=2680.29 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.64(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.014 3.000 0.233 0.073022
3.000 0.244 8.000 0.510 0.053123
8.000 0.570 13.000 0.822 0.050503
* Below Base
13.000 0.822 23.000 1.283 0.046117
23.000 1.125 33.000 1.477 0.035197
33.000 1.497 117.000 5.889 0.052281
* Sur- charge
0.000 0.000 0.650 0.003 0.005138
0.650 0.003 1.300 0.007 0.005087
1.300 0.007 1.950 0.010 0.004987
1.950 0.010 2.600 0.013 0.004841
2.600 0.013 3.250 0.016 0.004651
3.250 0.016 3.900 0.019 0.004424
3.900 0.019 4.550 0.022 0.004163
4.550 0.022 5.200 0.024 0.003876
5.200 0.024 5.850 0.026 0.003568
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5.850 0.026 6.500 0.029 0.003245
6.500 0.029 7.150 0.030 0.002914
7.150 0.030 7.800 0.032 0.002580
7.800 0.032 8.450 0.034 0.002249
8.450 0.034 9.100 0.035 0.001925
9.100 0.035 9.750 0.036 0.001612
9.750 0.036 10.400 0.037 0.001312
10.400 0.037 11.050 0.037 0.001029
11.050 0.037 11.700 0.038 0.000765
11.700 0.038 12.350 0.038 0.000520
12.350 0.038 13.000 0.038 0.000296
13.000 0.038 14.300 0.038 0.000000
14.300 0.038 15.600 0.038 -0.000328
15.600 0.038 16.900 0.037 -0.000583
16.900 0.037 18.200 0.036 -0.000771
18.200 0.036 19.500 0.035 -0.000905
19.500 0.035 20.800 0.034 -0.000993
20.800 0.034 22.100 0.032 -0.001045
22.100 0.032 23.400 0.031 -0.001068
23.400 0.031 24.700 0.030 -0.001069
24.700 0.030 26.000 0.028 -0.001055
26.000 0.028 28.600 0.026 -0.001013
28.600 0.026 31.200 0.023 -0.000937
31.200 0.023 33.800 0.021 -0.000852
33.800 0.021 36.400 0.019 -0.000767
36.400 0.019 39.000 0.017 -0.000687
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
14.000 0.391 15.000 0.781 0.390551
15.000 0.663 30.000 5.443 0.318716
30.000 6.317 40.000 10.283 0.396690
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 13.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 13.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Net Pressure Diagram
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary 7550 Crane SE WW.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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Xp=62.0

146th South

15.5' Permanent

Xa=62.0

Z=0, Wall Top

Z=15.5, Wall Base GWT

Xp=0,Xa=0

GWT

\
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 5/15/2025 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Permanent SE WW.ep8

Wall Height=15.5 Total Soil Types= 3

*INPUT DATA *

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -11.0 22.0 1 SM

2 -11.0 22.0 -11.0 800.0 1 SM

3 12.0 0.0 12.0 800.0 2 ML

4 15.0 0.0 15.0 800.0 3 CL

5 30.0 0.0 30.0 800.0 2 ML

6 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 6.0 0.0

2 6.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 z2 Xp2 Soil No. Description

1 15.5 0.0 15.5 800.0 3 CL
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2 30.0 0.0 30.0 800.0 2 ML
3 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 15.5 0.0
2 15.5 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 6.07 per one linear foot (or meter) width along wall height
Total Static Force above Base= 6.07

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.02 6.00 0.32 0.0501 0.4006
6.00 0.33 12.00 0.57 0.0393 0.6275
12.00 0.59 15.00 0.70 0.0385 0.6680
15.00 0.79 15.50 0.81 0.0310 0.5897

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
15.50 0.81 30.00 1.18 0.0257 0.4883
30.00 1.05 31.00 1.07 0.0176 0.3051

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 z2 Pp2 Slope Kp
16.50 0.15 30.00 2.1 0.146 2.7698
30.00 245 31.00 2.64 0.195 3.3855

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No 21 Pw1 z2 Pw2 kw1
0 6.00 0.00 15.50 0.59 0.06
1 15.50 0.59 31.00 0.59 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 5/15/2025 File Name: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Permanent SE WW.ep8
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 5/15/2025

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Permanent SE WW.sh8

Wall Height=15.5 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=21.25 Min. Pile Length=36.75
MOMENT IN PILE: Max. Moment=175.01 per Pile Spacing=5.0 at Depth=15.25

PILE SELECTION:

Request Min. Section Modulus = 76.4 in3/pile=1251.44 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.48(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 6.5 15.0 5.0 44 1 42.6 11.4 4.7 21.8
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Above Base
0.000 0.023 6.000 0.324 0.050076
6.000 0.331 12.000 0.567 0.039279
12.000 0.587 15.000 0.702 0.038475
15.000 0.792 15.500 0.808 0.031017
* Below Base
15.500 0.811 30.000 1.184 0.025687
30.000 1.051 40.000 1.243 0.019219
* Water Pres.
6.000 0.000 15.500 0.593 0.062400
15.500 0.593 139.500 0.593 0.000000
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
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16.500 0.146 30.000 2113 0.145693
30.000 2.451 40.000 4.353 0.190145
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 15.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 15.50 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Net Pressure Diagram
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Permanent SE WW.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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Xp=62.0

146th South

15.5' Seismic

Xa=62.0

Z=0, Wall Top

Z=15.5, Wall Base GWT

Xp=0,Xa=0

GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 5/15/2025 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4115.5' Seismic SE WW.ep8

Wall Height=15.5 Total Soil Types= 3

*INPUT DATA *

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -11.0 22.0 1 SM

2 -11.0 22.0 -11.0 800.0 1 SM

3 12.0 0.0 12.0 800.0 2 ML

4 15.0 0.0 15.0 800.0 3 CL

5 30.0 0.0 30.0 800.0 2 ML

6 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 6.0 0.0

2 6.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 z2 Xp2 Soil No. Description

1 15.5 0.0 15.5 800.0 3 CL
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2 30.0 0.0 30.0 800.0
3 40.0 0.0 40.0 800.0

Water Table at Passive Side:

ML
CL

Point Z-water X-water
1 15.5 0.0
2 15.5 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 12.26 per one linear foot (or meter) width along wall height

Total Static Force above Base= 6.07

Total Earthquake Force above Base= 6.19. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.14 6.00 0.36 0.0376 0.3005
6.00 0.36 12.00 0.51 0.0240 0.3840
12.00 0.52 15.00 0.57 0.0185 0.3220
15.00 0.63 15.50 0.64 0.0180 0.3427
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
15.50 1.30 30.00 1.84 0.0370 0.7032
30.00 1.66 31.00 1.69 0.0277 0.4808
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 z2 Pp2 Slope Kp
16.50 0.15 30.00 2.1 0.146 2.7698
30.00 245 31.00 2.64 0.195 3.3855

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Total Earthq. Force, Ee = 6.19

No Zq1 Pq1 2q2 Pqg2 Slope
0 0.00 0.639 15.50 0.160 -0.031
Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No Z1 Pw1 z2 Pw2 kw1
0 6.00 0.00 15.50 0.59 0.06
1 15.50 0.59 31.00 0.59 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 5/15/2025 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Seismic SE WW.ep8
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15.5' Seismic

Depth(ft)
-0

-5

10

-1

- 20

25

30

- 35

- 40

- 45 0 1 ksf

- 50 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 5/15/2025
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Seismic SE WW.sh8

Wall Height=15.5 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=26.20 Min. Pile Length=41.70
MOMENT IN PILE: Max. Moment=206.98 per Pile Spacing=5.0 at Depth=17.81

PILE SELECTION:

Request Min. Section Modulus = 90.3 in3/pile=1480.07 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.58(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 6.5 15.0 5.0 83.2 80.4 215 4.7 41.2
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.138 6.000 0.363 0.037559
6.000 0.363 12.000 0.508 0.024039
12.000 0.518 15.000 0.573 0.018546
15.000 0.629 15.500 0.638 0.018026
* Below Base
15.500 1.300 30.000 1.836 0.036988
30.000 1.667 40.000 1.927 0.025987
40.000 2.157 139.500 5.023 0.028797
* Earth Queck
0.000 0.639 15.500 0.160 -0.030902
* Water Pres.
6.000 0.000 15.500 0.593 0.062400
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15.500 0.593 139.500 0.593 0.000000
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
16.500 0.146 30.000 2113 0.145693
30.000 2.451 40.000 4.353 0.190145
40.000 3.700 139.500 18.207 0.145798
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 15.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 15.50 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 4\15.5' Seismic SE WW.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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Color | Name
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Weight
(pcf)
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Angle (°)

CL Undrained

115
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0

ML Undrained
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14600 South Railroad Crossing
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Color | Name Unit Effective | Effective

Weight | Cohesion | Friction

(pcf) | (psf) Angle (°)
. CL Undrained | 115 2,000 0
. ML Undrained | 120 1,250 0
[] |sm 125 0 33

Elevation (ft)

10

Color | Name Type | Out-of-Plane
Spacing (ft)

I | Pile (Wall 4) | Pile |5

50 60 70 80 90 100 110 120 130 140 150

Distance (ft)

{& GERHART COLE

Wall 4 - 13' Temporary Case - Non Circular

14600 South Railroad Crossing
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Color | Name

Unit
Weight
(pcf)

Effective
Cohesion

(psf)

Effective
Friction
Angle (°)

Backfil

135

0

34

CL Drained | 115

150

28

ML Drained | 120

100

32

CJC] /.

SM

125

33

Elevation (ft)

4,465 —
4,460 —
4,455 —
4,450 —
4,445 —
4,440 —
4,435 —
4,430
4,425 [—
4,420 |—

4,415
4,410
4,405
4,400
4,395
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20
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40
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Color | Name Type | Out-of-Plane | Bond Bond
Spacing (ft) | Length | Diameter
(ft) (ft)
B | Pile (Wall 4) Pile 5
I | Tieback (Wall 4) (2) | Anchor | 5 55 0.67
60 70 80 90 100 110 120 130 140 150

Distance (ft)

{& GERHART COLE

Wall 4 - 15.5' Long Term Case

14600 South Railroad Crossing
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Color | Name

Unit
Weight
(pcf)

Effective
Cohesion

(psf)

Effective
Friction
Angle (°)

Backfil

135

0

34

CL Drained | 115

150

28

ML Drained | 120

100

32

CJC] /.

SM

125

33

Elevation (ft)

4,465 —
4,460 —
4,455 —
4,450 —
4,445 —
4,440 —
4,435 —

4,425 |—
4,420 |—

4,415
4,410
4,405
4,400
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Color | Name Type | Out-of-Plane | Bond Bond
Spacing (ft) | Length | Diameter
(ft) (ft)
B | Pile (Wall 4) Pile 5
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Color | Name Unit Effective | Effective

L v L Color | Name Type | Out-of-Plane | Bond Bond
Ygg;’-)"ht g";::)esw" Z:;}:’F) Spacing (ft) | Length | Diameter
(ft) (ft)
B | Beckil S . I | Pile (Wall4) Pile |5
. CL Undrained | 115 2,000 0
0 . Tieback (Wall 4) (2) | Anchor | 5 55 0.67
ML Undrained | 120 1,250 0
[] |sm 125 0 33
1.44
()
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Wall 4 - 15.5' Psuedo Static
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14600 South Railroad Crossing
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Color | Name :IJVni't . I(E:ffﬁctiye Ef.fegtive Color | Name Type | Out-of-Plane | Bond | Bond
€lg ohesion | kriction Spacing (ft) | Length | Diameter
(pcf) (psf) Angle (°) p g (ft) ) g )
Backfil 135 0 34
B | Backf I | Pile (Wall 4) Pile |5
. CL Undrained | 115 2,000 0
. Tieback (Wall 4) (2) | Anchor | 5 55 0.67
. ML Undrained | 120 1,250 0
[] |sm 125 0 33

1.66
e
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’ Horz Seismic Coef.: 0.235 6
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Wall 4 - 15.5' Psuedo Static - Non Circular
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14600 South Railroad Crossing
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Wall 3 Calculations

Calculation Sheet #48



Xp=120.0

146th South
30' Temporary

Xa=120.0

Z=0, Wall Top

Z=30.0, Wall Base

Xp=0,Xa=0

Z=60.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 8/23/2024

* INPUT DATA *

Wall Height=30.0 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\30' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 13.0 0.0 13.0 800.0 2 ML

3 18.0 0.0 18.0 800.0 3 CL

4 33.0 0.0 33.0 800.0 2 ML

5 43.0 0.0 43.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 30.0 0.0 30.0 800.0 3 CL

2 33.0 0.0 33.0 800.0 2 ML

3 43.0 0.0 43.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip
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* OUTPUT RESULTS *

Total Force above Base= 18.68 per one linear foot (or meter) width along wall height
Total Static Force above Base= 18.68. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.81 30.00 0.81 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
30.00 1.30 33.00 1.43 0.0415 0.3608
33.00 1.21 43.00 1.58 0.0368 0.3070
43.00 1.86 60.00 2.56 0.0415 0.3608

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

31.00 0.32 33.00 0.96 0.319 2.7698
33.00 1.12 43.00 5.03 0.391 3.2607
43.00 4.24 60.00 9.70 0.321 2.7939

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 8/23/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\30' Temporary.ep8
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146th S

Crane

Depth(ft) 0.000 0.0‘07 0.0‘14 0.0‘21 0.0‘28 0.0‘35 0.0‘42 0.0‘49 0.0‘56 O.(‘)63 0.(‘)70 Pressure (ksf)

ol /e/
15 — 04

20 —

0.02

25 —
0 0.01
35—
40 —
45 —
w0 0.01
55
60 —
65 0.00

70— Max. Pressure= 0.06

At depth=6.60

<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

75 — 4

80 —

Licensed to 4324324234 3424343
Date: 8/23/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\14000 Crane Surcharge.

Wall Height, H= 33 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Flexible Wall Condition -- Movement or deflection are allowed.
Max. Pressure = 0.064 at depth = 6.60

X Width Length Area Load
10.0 4.0 24.0 2.40
30.0 4.0 24.0 2.40

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
30' Temporary

Depth(ft)
-0

-5
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F30 @ —— e

- 35

- 40

0 1 ksf
L 45

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/14/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\30' Temporary.sh8

Wall Height=30.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=10.58 Min. Pile Length=40.58
MOMENT IN PILE: Max. Moment=143.31 per Pile Spacing=5.0 at Depth=26.77

PILE SELECTION:

Request Min. Section Modulus = 62.5 in3/pile=1024.74 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.06(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 6.0 15.0 5.0 69.1* 66.7 17.9 12.4 456
2. Tieback 17.0 15.0 5.0 58.1 56.1 15.0 6.7 38.3

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.810 30.00 0.810 0.000000
* Below Base
30.00 1.301 33.00 1.425 0.041488
33.00 1.213 43.00 1.581 0.036838
* Sur- charg
0.000 0.000 1.500 0.062 0.041002
1.500 0.062 3.000 0.088 0.017598
3.000 0.088 4.500 0.093 0.003733
4.500 0.093 6.000 0.092 -0.00125
6.000 0.092 7.500 0.087 -0.00295
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7.500 0.087 9.000 0.082 -0.00353
9.000 0.082 10.50 0.076 -0.00367
10.50 0.076 12.00 0.071 -0.00363
12.00 0.071 13.50 0.066 -0.00350
13.50 0.066 15.00 0.061 -0.00333
15.00 0.061 16.50 0.056 -0.00313
16.50 0.056 18.00 0.052 -0.00292
18.00 0.052 19.50 0.047 -0.00272
19.50 0.047 21.00 0.044 -0.00252
21.00 0.044 22.50 0.040 -0.00232
22.50 0.040 24.00 0.037 -0.00214
24.00 0.037 25.50 0.034 -0.00196
25.50 0.034 27.00 0.031 -0.00180
27.00 0.031 28.50 0.029 -0.00164
28.50 0.029 30.00 0.027 -0.00150
30.00 0.027 33.00 0.023 -0.00131
33.00 0.023 36.00 0.019 -0.00110
36.00 0.019 39.00 0.017 -0.00091
39.00 0.017 42.00 0.014 -0.00076
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
31.00 0.319 33.00 0.956 0.318530
33.00 1.117 43.00 5.030 0.391288
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 30.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 30.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
30' Temporary
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Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.06(in)
Depth(ft) Max. Shear=38.99 kip Max. Moment=143.31 kip-ft Max Deflection=0.30(in)

N N
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38.99 kip 0 143.31 kip-ft 0 0.304(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\30' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #54



Xp=36.0

146th South
9' Temporary

Xa=36.0

Z=0, Wall Top

Z=9.0, Wall Base

Xp=0,Xa=0

Z=18.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 43241\324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\9' Temporary.ep8

Wall Height=9.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 13.0 0.0 13.0 800.0 2 ML

3 18.0 0.0 18.0 800.0 3 CL

4 33.0 0.0 33.0 800.0 2 ML

5 43.0 0.0 43.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 9.0 0.0 9.0 800.0 1 SM

2 13.0 0.0 13.0 800.0 2 ML

3 18.0 0.0 18.0 800.0 3 CL

4 33.0 0.0 33.0 800.0 2 ML

5 43.0 0.0 43.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*

Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip
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146th South

9' Temporary
Depth(ft)
O .
This case is for construction
case prior to the first row
5 tieback
[ 10 77777777777777777777777777777777777777777777777777777777777
- 15
20
Moment Equilibrium
Force Equilibrium
L 25
0 1 ksf
\ |
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 9/14/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\9' Temporary.sh8

Wall Height=9.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=15.68 Min. Pile Length=24.68
MOMENT IN PILE: Max. Moment=84.40 per Pile Spacing=5.0 at Depth=15.79

PILE SELECTION:

Request Min. Section Modulus = 36.8 in3/pile=603.49 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.25(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 9.000 0.332 0.036841
* Below Base
9.000 0.332 13.00 0.479 0.036841
13.00 0.499 18.00 0.684 0.036871
18.00 0.801 33.00 1.426 0.041640
* Sur- charg
0.000 0.000 0.450 0.012 0.027114
0.450 0.012 0.900 0.024 0.026122
0.900 0.024 1.350 0.035 0.024273
1.350 0.035 1.800 0.045 0.021800
1.800 0.045 2.250 0.053 0.018971
2.250 0.053 2.700 0.060 0.016037
2.700 0.060 3.150 0.066 0.013194
3.150 0.066 3.600 0.071 0.010571
3.600 0.071 4.050 0.075 0.008239
4.050 0.075 4.500 0.078 0.006221
4.500 0.078 4.950 0.080 0.004508
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4.950 0.080 5.400 0.081 0.003075
5.400 0.081 5.850 0.082 0.001889
5.850 0.082 6.300 0.082 0.000913
6.300 0.082 6.750 0.082 0.000116
6.750 0.082 7.200 0.082 -0.00053
7.200 0.082 7.650 0.082 -0.00106
7.650 0.082 8.100 0.081 -0.00148
8.100 0.081 8.550 0.080 -0.00183
8.550 0.080 9.000 0.079 -0.00211
9.000 0.079 9.900 0.077 -0.00242
9.900 0.077 10.80 0.075 -0.00270
10.80 0.075 11.70 0.072 -0.00286
11.70 0.072 12.60 0.069 -0.00295
12.60 0.069 13.50 0.067 -0.00298
13.50 0.067 14.40 0.064 -0.00297
14.40 0.064 15.30 0.061 -0.00293
15.30 0.061 16.20 0.059 -0.00287
16.20 0.059 17.10 0.056 -0.00280
17.10 0.056 18.00 0.054 -0.00272
18.00 0.054 19.80 0.049 -0.00258
19.80 0.049 21.60 0.045 -0.00239
21.60 0.045 23.40 0.041 -0.00220
23.40 0.041 25.20 0.037 -0.00201
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
10.00 0.424 13.00 1.696 0.424115
13.00 1.626 18.00 3.580 0.390854
18.00 3.013 33.00 7.829 0.321034
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 9.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 9.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
9' Temporary
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Net Pressure Diagram

Top Deflection=0.25(in)
Depth(ft) Max. Shear=28.51 kip Max. Moment=84.40 kip-ft Max Deflection=0.25(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\9' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #58



Xp=76.0

146th South
19' Temporary

Xa=76.0

Z=0, Wall Top

Z=19.0, Wall Base

Xp=0,Xa=0

Z=38.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 43243\24234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

Wall Height=19.0 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\19' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 13.0 0.0 13.0 800.0 2 ML

3 18.0 0.0 18.0 800.0 3 CL

4 33.0 0.0 33.0 800.0 2 ML

5 43.0 0.0 43.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 19.0 0.0 19.0 800.0 3 CL

2 33.0 0.0 33.0 800.0 2 ML

3 43.0 0.0 43.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip
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146th South
19' Temporary

Depth(ft)
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L 35 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 9/24/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\19' Temporary.sh8

Wall Height=19.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=10.00 Min. Pile Length=29.00
MOMENT IN PILE: Max. Moment=118.71 per Pile Spacing=5.0 at Depth=15.78

PILE SELECTION:

Request Min. Section Modulus = 51.8 in3/pile=848.84 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.30(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length

1. Tieback 6.0 15.0 5.0 295 285 7.6 6.7

19.5

UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

* Above Base
0.000 0.000 13.00 0.479 0.036841
13.00 0.499 18.00 0.684 0.036871
18.00 0.801 19.00 0.842 0.041397

* Below Base
19.00 0.843 33.00 1.426 0.041626

* Sur- charg
0.000 0.000 0.950 0.025 0.026544
0.950 0.025 1.900 0.047 0.022613
1.900 0.047 2.850 0.063 0.016695
2.850 0.063 3.800 0.073 0.010891
3.800 0.073 4.750 0.079 0.006265
4.750 0.079 5.700 0.082 0.002967
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5.700 0.082 6.650 0.082 0.000747

6.650 0.082 7.600 0.082 -0.00070
7.600 0.082 8.550 0.080 -0.00164
8.550 0.080 9.500 0.078 -0.00223
9.500 0.078 10.45 0.076 -0.00260
10.45 0.076 11.40 0.073 -0.00281
11.40 0.073 12.35 0.070 -0.00293
12.35 0.070 13.30 0.067 -0.00297
13.30 0.067 14.25 0.064 -0.00297
14.25 0.064 15.20 0.062 -0.00294
15.20 0.062 16.15 0.059 -0.00288
16.15 0.059 17.10 0.056 -0.00280
17.10 0.056 18.05 0.054 -0.00272
18.05 0.054 19.00 0.051 -0.00262
19.00 0.051 20.90 0.046 -0.00247
20.90 0.046 22.80 0.042 -0.00227
22.80 0.042 24.70 0.038 -0.00207
24.70 0.038 26.60 0.035 -0.00188
26.60 0.035 28.50 0.031 -0.00170
28.50 0.031 30.40 0.028 -0.00153
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
20.00 0.319 33.00 4.459 0.318530
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 19.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 19.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
19' Temporary
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- 35 Net Pressure Diagram

Top Deflection=-0.30(in)
Depth(ft) Max. Shear=23.48 kip Max. Moment=118.71 kip-ft Max Deflection=0.34(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\19' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #62



Xp=100.0

146th South

25' Permanent

Xa=100.0

Z=0, Wall Top

Z=25.0, Wall Base

Xp=0,Xa=0

GWT

GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

Wall Height=25.0 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\LRFD\25' Permanent.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 13.0 0.0 13.0 800.0 2 ML

3 18.0 0.0 18.0 800.0 3 CL

4 33.0 0.0 33.0 800.0 2 ML

5 43.0 0.0 43.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 9.0 0.0

2 9.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 25.0 0.0 25.0 800.0 3 CL
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2 33.0 0.0 33.0 800.0 2 ML
3 43.0 0.0 43.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 25.0 0.0
2 25.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 9.96 per one linear foot (or meter) width along wall height
Total Static Force above Base= 9.96. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.52 25.00 0.52 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
25.00 0.73 33.00 0.88 0.0190 0.3608
33.00 0.75 43.00 0.93 0.0177 0.3070
43.00 1.09 50.00 1.23 0.0190 0.3608

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

26.00 0.15 33.00 1.17 0.146 2.7698
33.00 1.36 43.00 3.25 0.189 3.2816
43.00 2.73 50.00 3.77 0.149 2.8309

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No Z1 Pw1 Z2 Pw2 kw1
0 9.00 0.00 25.00 1.00 0.06
1 25.00 1.00 50.00 1.00 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\LRFD\25' Permanent.ep8
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146th South

25' Permanent
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/14/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\25' Permanent.sh8

Wall Height=25.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=18.16 Min. Pile Length=43.16
MOMENT IN PILE: Max. Moment=150.28 per Pile Spacing=5.0 at Depth=24.68

PILE SELECTION:

Request Min. Section Modulus = 65.6 in3/pile=1074.57 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.03(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 6.0 15.0 5.0 49.2* 47.5 12.7 9.8 32.4
2. Tieback 17.0 15.0 5.0 69.2 66.8 17.9 4.1 456

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.518 25.00 0.518 0.000000
* Below Base
25.00 0.733 33.00 0.885 0.018976
33.00 0.753 43.00 0.930 0.017682
43.00 1.093 200.0 4.075 0.018996
* Water Pres.
9.000 0.000 25.00 0.998 0.062400
25.00 0.998 200.0 0.998 0.000000
* Sur- charg
0.000 0.000 1.250 0.054 0.042917
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1.250 0.054 2.500 0.082 0.023012
2.500 0.082 3.750 0.092 0.007825
3.750 0.092 5.000 0.093 0.000926
5.000 0.093 6.250 0.091 -0.00189
6.250 0.091 7.500 0.087 -0.00304
7.500 0.087 8.750 0.083 -0.00351
8.750 0.083 10.00 0.078 -0.00366
10.00 0.078 11.25 0.074 -0.00366
11.25 0.074 12.50 0.069 -0.00358
12.50 0.069 13.75 0.065 -0.00346
13.75 0.065 15.00 0.061 -0.00331
15.00 0.061 16.25 0.057 -0.00315
16.25 0.057 17.50 0.053 -0.00298
17.50 0.053 18.75 0.049 -0.00280
18.75 0.049 20.00 0.046 -0.00263
20.00 0.046 21.25 0.043 -0.00247
21.25 0.043 22.50 0.040 -0.00231
22.50 0.040 23.75 0.038 -0.00215
23.75 0.038 25.00 0.035 -0.00200
25.00 0.035 27.50 0.031 -0.00180
27.50 0.031 30.00 0.027 -0.00155
30.00 0.027 32.50 0.023 -0.00133
32.50 0.023 35.00 0.020 -0.00115
35.00 0.020 37.50 0.018 -0.00098
37.50 0.018 40.00 0.016 -0.00085
40.00 0.016 42.50 0.014 -0.00073
42.50 0.014 45.00 0.012 -0.00063
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
26.00 0.146 33.00 1.166 0.145693
33.00 1.355 43.00 3.246 0.189021
43.00 2.756 200.0 25.63 0.145734
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 25.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 25.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

25' Permanent
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\125' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #67



Xp=100.0

146th South

25' Seismic

Xa=100.0

Z=0, Wall Top

Z=25.0, Wall Base

Xp=0,Xa=0
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GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

Wall Height=25.0 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\25' Seismic.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 13.0 0.0 13.0 800.0 2 ML

3 18.0 0.0 18.0 800.0 3 CL

4 33.0 0.0 33.0 800.0 2 ML

5 43.0 0.0 43.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 9.0 0.0

2 9.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 25.0 0.0 25.0 800.0 3 CL
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2 33.0 0.0 33.0 800.0
3 43.0 0.0 43.0 800.0

Water Table at Passive Side:

Point Z-water X-water
1 25.0 0.0
2 25.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 15.10 per one linear foot (or meter) width along wall height

Total Static Force above Base= 9.96. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Total Earthquake Force above Base= 5.14. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.52 25.00 0.52 0.0000 0.0000
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
25.00 1.10 33.00 1.33 0.0288 0.5477
33.00 1.15 43.00 1.42 0.0275 0.4767
43.00 1.63 50.00 1.84 0.0292 0.5542
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp
26.00 0.15 33.00 1.17 0.146 2.7698
33.00 1.36 43.00 3.25 0.189 3.2816
43.00 2.73 50.00 3.77 0.149 2.8309

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Total Earthq. Force, Ee = 5.14

No Zq1 Pqg1 2q2 Pg2 Slope
0 0.00 0.329 25.00 0.082 -0.010
Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No Z1 Pw1 z2 Pw2 kw1
0 9.00 0.00 25.00 1.00 0.06
1 25.00 1.00 50.00 1.00 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\25' Seismic.ep8
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% <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 9/14/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\25' Seismic.sh8

Wall Height=25.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=21.76 Min. Pile Length=46.76
MOMENT IN PILE: Max. Moment=176.71 per Pile Spacing=5.0 at Depth=24.50

PILE SELECTION:

Request Min. Section Modulus = 77.1 in3/pile=1263.61 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.05(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 6.0 15.0 5.0 64.7* 62.5 16.8 9.8 42.7
2. Tieback 17.0 15.0 5.0 77.0 74.4 19.9 4.1 50.8

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.518 25.00 0.518 0.000000
* Below Base
25.00 1.095 33.00 1.326 0.028807
33.00 1.149 43.00 1.424 0.027456
43.00 1.636 200.0 6.103 0.028451
* Earth Queck
0.000 0.329 25.00 0.082 -0.00987
* Water Pres.
9.000 0.000 25.00 0.998 0.062400
25.00 0.998 200.0 0.998 0.000000
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PASSIVE PRESSURES:

Pressures below will be divided by a Factor of Safety =1.5

Z1 P1 z2 P2 Slope
* Below Base
26.00 0.146 33.00 1.166 0.145693
33.00 1.355 43.00 3.246 0.189021
43.00 2.756 200.0 25.63 0.145734
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 25.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 25.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
25' Seismic
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\25' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #72



Xp=56.0

146th South
14' Temporary

Xa=56.0

Z=0, Wall Top

Z=14.0, Wall Base

Xp=0,Xa=0

Date: 9/9/2024

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Wall Height=14.0

Total Soil Types= 3

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\14' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -16.0 24.0 2 ML

2 -16.0 24.0 -16.0 800.0 2 ML

3 2.0 0.0 2.0 800.0 3 CL

4 17.0 0.0 17.0 800.0 2 ML

5 27.0 0.0 27.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 14.0 0.0 14.0 800.0 3 CL

2 17.0 0.0 17.0 800.0 2 ML

3 27.0 0.0 27.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*

Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip
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* OUTPUT RESULTS *

Total Force above Base= 8.41 per one linear foot (or meter) width along wall height

Total Static Force above Base= 8.41

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.06 2.00 0.20 0.0736 0.6133
2.00 0.27 14.00 1.09 0.0682 0.5932
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
14.00 1.06 17.00 1.22 0.0550 0.4779
17.00 1.09 27.00 1.52 0.0425 0.3539
27.00 1.72 28.00 1.77 0.0539 0.4688
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp
15.00 0.32 17.00 0.96 0.319 2.7698
17.00 1.12 27.00 5.03 0.391 3.2607
27.00 4.21 28.00 4.55 0.338 2.9352

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\14' Temporary.ep8
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/16/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\14' Temporary.sh8

Wall Height=14.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=9.49 Min. Pile Length=23.49
MOMENT IN PILE: Max. Moment=122.87 per Pile Spacing=5.0 at Depth=11.37

PILE SELECTION:

Request Min. Section Modulus = 53.6 in3/pile=878.63 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.14(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 3.0 15.0 5.0 29.9 28.9 7.8 5.7 19.8
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Above Base
0.000 0.056 2.000 0.204 0.073599
2.000 0.270 14.00 1.088 0.068218
* Below Base
14.00 1.059 17.00 1.224 0.054956
17.00 1.093 27.00 1.517 0.042462
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
15.00 0.319 17.00 0.956 0.318530
17.00 1.117 27.00 5.030 0.391288
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ACTIVE SPACING:

No. Z depth Spacing
1 0.00 5.00
2 14.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 14.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
14' Temporary
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\14' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #77



Xp=80.0

146th South

8' Permanent

Xa=80.0

Z=0, Wall Top

Z=8.0, Wall Base
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Xp=0,Xa=0

GWT

Z=40,

Date: 9/9/2024

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Permanent.ep8

Wall Height=8.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -16.0 24.0 2 ML

2 -16.0 24.0 -16.0 800.0 2 ML

3 2.0 0.0 2.0 800.0 3 CL

4 17.0 0.0 17.0 800.0 2 ML

5 27.0 0.0 27.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 -7.0 10.5

2 -7.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 8.0 0.0 8.0 800.0 3 CL
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2 17.0 0.0 17.0 800.0 2 ML
3 27.0 0.0 27.0 800.0 3 CL
Water Table at Passive Side:
Point Z-water X-water
1 8.0 0.0
2 8.0 800.0
Wall Friction Options: 1.* No wall friction
Wall Batter Angle = 0
Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip

*OUTPUT RESULTS *
Total Force above Base= 1.92 per one linear foot (or meter) width along wall height
Total Static Force above Base= 1.92
Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.05 2.00 0.13 0.0388 0.6745
2.00 0.16 8.00 0.42 0.0440 0.8368
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
8.00 0.42 17.00 0.71 0.0319 0.6069
17.00 0.64 27.00 0.88 0.0235 0.4078
27.00 0.98 40.00 1.25 0.0209 0.3980
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pp1 zZ2 Pp2 Slope Kp
9.00 0.15 17.00 1.31 0.146 2.7698
17.00 1.52 27.00 3.42 0.189 3.2866
27.00 2.88 40.00 4.80 0.148 2.8102
Water Pressure - Output to Shoring - Multiplier of Pressure = 1
No Z1 Pw1 z2 Pw2 kw1
0 -7.00 0.00 8.00 0.94 0.06
1 8.00 0.94 40.00 0.94 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Permanent.ep8
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- 25 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/16/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Permanent.sh8

Wall Height=8.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=13.03 Min. Pile Length=21.03
MOMENT IN PILE: Max. Moment=54.00 per Pile Spacing=5.0 at Depth=3.00

PILE SELECTION:

Request Min. Section Modulus = 23.6 in3/pile=386.16 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.01(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 3.0 15.0 5.0 48.8 471 12.6 2.6 32.2
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.050 2.000 0.128 0.038850
2.000 0.158 8.000 0.422 0.044018
* Below Base
8.000 0.420 17.00 0.707 0.031925
17.00 0.640 27.00 0.875 0.023487
* Water Pres.
-7.00 0.000 8.000 0.936 0.062400
8.000 0.936 72.00 0.936 0.000000
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 Z2 P2 Slope
* Below Base
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9.000 0.146 17.00 1.311 0.145693
17.00 1.524 27.00 3.417 0.189309
ACTIVE SPACING:
No. Z depth Spacing
1 -7.00 5.00
2 8.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 8.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

8' Permanent

Depth(ft)
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Net Pressure Diagram

- 25

Top Deflection=-0.01(in)
Depth(ft) Max. Shear=29.65 kip Max. Moment=54.00 kip-ft Max Deflection=0.05(in)
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25 29.65 kip 0 54.00 kip-ft 0 0.052(in) 0
- \ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #82



Xp=80.0

146th South

8' Seismic

Xa=80.0

Z=0, Wall Top

Z=8.0, Wall Base

GWT

Xp=0,Xa=0

GWT

Z=40,

\
\

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Seismic.ep8

Wall Height=8.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -16.0 24.0 2 ML

2 -16.0 24.0 -16.0 800.0 2 ML

3 2.0 0.0 2.0 800.0 3 CL

4 17.0 0.0 17.0 800.0 2 ML

5 27.0 0.0 27.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 -7.0 10.5

2 -7.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 8.0 0.0 8.0 800.0 3 CL
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2 17.0 0.0 17.0 800.0 2
3 27.0 0.0 27.0 800.0 3

Water Table at Passive Side:

ML
CL

Point Z-water X-water
1 8.0 0.0
2 8.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 5.76 per one linear foot (or meter) width along wall height
Total Static Force above Base= 1.92

Total Earthquake Force above Base= 3.84. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.62 1.97 0.00 -0.3156 -5.4784
2.00 0.17 8.00 0.27 0.0174 0.3308

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
8.00 0.81 17.00 1.21 0.0442 0.8403
17.00 1.12 27.00 1.39 0.0269 0.4674
27.00 1.51 40.00 1.88 0.0281 0.5336

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 22 Pp2 Slope Kp

9.00 0.15 17.00 1.31 0.146 2.7698
17.00 1.52 27.00 3.42 0.189 3.2866
27.00 2.88 40.00 4.80 0.148 2.8102

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthqg. Force, Ee = 3.84
No Zq1 Pq1 2q2 Pq2 Slope

0 0.00 0.767 8.00 0.192 -0.072

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No Z1 Pw1 Z2 Pw2 kw1
0 -7.00 0.00 8.00 0.94 0.06
1 8.00 0.94 40.00 0.94 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Seismic.ep8
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146th South
8' Seismic
D%pth(ft)
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- 25

0 1 ksf
]
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 9/16/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Seismic.sh8
Wall Height=8.0 Pile Diameter=1.2 Pile Spacing=5.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=15.73 Min. Pile Length=23.73
MOMENT IN PILE: Max. Moment=74.84 per Pile Spacing=5.0 at Depth=3.01

PILE SELECTION:

Request Min. Section Modulus = 32.7 in3/pile=535.14 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.02(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 3.0 15.0 5.0 72.0 69.5 18.6 2.6 47.5
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.622 1.970 0.000 -0.31555
2.000 0.165 8.000 0.270 0.017402
* Below Base
8.000 0.807 17.00 1.205 0.044202
17.00 1.117 27.00 1.387 0.026920
* Earth Queck
0.000 0.767 8.000 0.192 -0.07194
* Water Pres.
-7.00 0.000 8.000 0.936 0.062400
8.000 0.936 72.00 0.936 0.000000
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 Z2 P2 Slope
* Below Base
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9.000 0.146 17.00 1.311 0.145693
17.00 1.524 27.00 3.417 0.189309
ACTIVE SPACING:
No. Z depth Spacing
1 -7.00 5.00
2 8.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 8.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
8' Seismic
D%pth(ft)

- 10

15

i

%!

- 20

5%

V772

2%

- 25 0 1 ksf

]

Net Pressure Diagram

Top Deflection=-0.02(in)
Depth(ft) Max. Shear=40.04 kip Max. Moment=74.84 kip-ft Max Deflection=0.10(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #87



Xp=32.0

146th South
8' Temporary

Xa=32.0

Z=0, Wall Top

Z=8.0, Wall Base

Xp=0,Xa=0

Z=16.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 8/23/2024

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\Cantilever Temporary.ep8

Wall Height=8.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 -22.0 33.0 3 CL

2 -22.0 33.0 -22.0 800.0 3 CL

3 11.0 0.0 11.0 800.0 2 ML

4 21.0 0.0 21.0 800.0 3 CL

Ground Surface at Passive Side:

Line Z1 Xp1 2 Xp2 Soil No. Description

1 8.0 0.0 8.0 800.0 3 CL

2 11.0 0.0 11.0 800.0 2 ML

3 21.0 0.0 21.0 800.0 3 CL

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip
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* OUTPUT RESULTS *

Total Force above Base= 4.32 per one linear foot (or meter) width along wall height
Total Static Force above Base= 4.32

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.31 8.00 0.77 0.0586 0.5097

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
8.00 0.79 11.00 0.99 0.0664 0.5772
11.00 0.88 16.00 1.13 0.0497 0.4143

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp
9.00 0.32 11.00 0.96 0.319 2.7698
11.00 1.11 16.00 3.08 0.393 3.2724

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 8/23/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\Cantilever Temporary.ep8
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146th South

8' Temporary
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- 40 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 8/23/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\Cantilever Temporary.sh8

Wall Height=8.0 Pile Diameter=1.2 Pile Spacing=6.0  Wall Type: 2. Soldier Pile, Drilled

PILE LENGTH: Min. Embedment=26.02 Min. Pile Length=34.02
MOMENT IN PILE: Max. Moment=314.91 per Pile Spacing=6.0 at Depth=19.58

PILE SELECTION:

Request Min. Section Modulus = 112.8 in3/pile=1848.53 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.67
HP14X89 has Section Modulus = 131.0 in3/pile=2146.70 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 1.17(in) based on E (ksi)=29000.00 and | (in4)/pile=904.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
* Above Base
0.000 0.305 8.000 0.774 0.058614
* Below Base
8.000 0.792 11.000 0.991 0.066382
11.000 0.886 21.000 1.367 0.048111
21.000 1.593 72.000 3.905 0.045330
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
9.000 0.319 11.000 0.956 0.318530
11.000 1.117 21.000 5.030 0.391288
21.000 4.258 72.000 20.530 0.319048
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.00
2 8.00 1.20
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PASSIVE SPACING:
No. Z depth Spacing

1 8.00 2.40

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
8' Temporary
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Top Deflection=1.17(in)
Depth(ft) Max. Shear=68.07 kip Max. Moment=314.91 kip-ft Max Deflection=1.17(in)

- 10

- 15

- 20

25

~ 30

- 35

40 68.07 kip 0 314.91 kip-ft 0 1.167(in) 0
N \ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.0 foot or meter
User Input Pile, HP14X89: E (ksi)=29000.0, | (in4)/pile=904.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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Color | Name

Unit
Weight
(pcf)

Effective
Cohesion

(psf)

Effective
Friction
Angle (°)

Color

CL Undrained

115

2,000

0

ML Undrained

120

1,250

0

Name

Type

Bond
Length
(ft)

Bond
Diameter
(ft)

Out-of-Plane
Spacing (ft)

SM

L)

125

0

33

Pile (Wall 3)

Pile

5

4,465
4,460

Tieback (Wall 3) (2)

Anchor

46

0.67

[$)]

4,455

4,450
4,445
4,440
4,435
4,430
4,425

Elevation (ft)

4,420
4,415
4,410
4,405
4,400

4,395
-150

-140

-130

-120

-110 -100 -90

8 I!!I
/

-80

Distance (ft)

Wall 3 - Sta 1056+00 - Temporary Case

{& GERHART COLE

14600 South Railroad Crossing
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Color | Name Unit Effective
Weight | Cohesion
(pcf) (psf)

Effective
Friction
Angle (°)

CL Undrained | 115 2,000

0

ML Undrained | 120 1,250

0

L]/

SM 125 0

33

4,465

Color | Name

Type

Bond
Length
(ft)

Bond
Diameter
(ft)

Out-of-Plane
Spacing (ft)

Pile (Wall 3)

Pile

Tieback (Wall 3) (2)

Anchor

46

0.67

4,460
4,455

4,450
4,445
4,440
4,435
4,430
4,425

Elevation (ft)

4,420
4,415
4,410
4,405
4,400

4,395
-150 -140 -130

-120

-110

-100

-90 -80 -70
Distance (ft)

{& GERHART COLE

Wall 3 - Sta 1056+00 - Temporary Case - Non Circular

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective
Weight | Cohesion | Friction

(pcf) (psf) g2 Color | Name Type |Bond Bond Out-of-Plane

CL Drained | 115 150 28 Length | Diameter | Spacing (ft)
(ft) (ft)

ML Drained | 120 100 32
raine Pile (Wall 3) Pile 5

Roadway | 135 0 34
Section

Tieback (Wall 3) (2) | Anchor | 46 0.67 5

SM 125 0 33

] mC].

4,465

4,460
4,455
4,450

4,445

4,440
4,435
4,430
4,425

Elevation (ft)

4,420
4,415
4,410
4,405
4,400

4,395
-150 -140 -130 -120 -110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0

Distance (ft)

Wall 3 - Sta 1056+00 - Long Term Case

{& GERHART COLE

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) (psf) Angle (°) Color | Name Type |Bond Bond Out-of-Plane

- Length | Diameter | Spacing (ft)
CL Drained | 115 150 28 (ft) (ft)

ML Drained | 120 100 32 Pile (Wall 3) Pile 5

Roadway | 135 0 34
Section

SM 125 0 33

Tieback (Wall 3) (2) | Anchor | 46 0.67 5

] mC].

4,465

4,460

4,455
4,450

4,445

4,440
4,435
4,430
4,425

Elevation (ft)

4,420
4,415
4,410
4,405
4,400

4,395
-150 -140 -130 -120 -110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0

Distance (ft)

Wall 3 - Sta 1056+00 - Long Term Case - Non Circular

{& GERHART COLE

14600 South Railroad Crossing
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Color | Name

Unit
Weight
(pcf)

Effective
Cohesion

(psf)

Effective
Friction
Angle (°)

CL Undrained

115

2,000

0

ML Undrained

120

1,250

0

Color

Name

Type

Bond
Length
(ft)

Bond
Diameter
(ft)

Out-of-Plane
Spacing (ft)

Roadway Section

135

0

34

Pile (Wall 3)

Pile

5

Tieback (Wall 3) (2)

Anchor

46

0.67

5

L]/

SM

125

0

33

4,465 —

4,460
4,455

4,450
4,445
4,440
4,435
4,430
4,425

Elevation (ft)

4,420
4,415
4,410
4,405
4,400

4,395
-150

-140

-130

-120

-110

Horz Seismic Coef.: 0.235

Distance (ft)

Wall 3 - Sta 1056+00 - Psuedo Static

{& GERHART COLE

14600 South Railroad Crossing
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Elevation (ft)

4,465
4,460
4,455
4,450
4,445
4,440
4,435
4,430
4,425
4,420
4,415
4,410
4,405
4,400
4,395

Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) (psf) Angle (°)
. CL Undrained 115 2,000 0
B | MLuUndrained | 120 1,250 0
Il | Roadway Section | 135 0 34
D SM 125 0 33

Color | Name Type |Bond Bond Out-of-Plane
Length | Diameter | Spacing (ft)
(ft) (ft)

B | Pile (Wall 3) Pile 5

. Tieback (Wall 3) (2) | Anchor | 46 0.67 5

-150

-140

-130

-120

-110

-100

Horz Seismic Coef.: 0.235

-90 -80

Distance (ft)

{& GERHART COLE

Wall 3 - Sta 1056+00 - Psuedo Static - Non Circular

14600 South Railroad Crossing
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Wall 7 Calculations
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146th South

20' Temporary
Xp=120.0 Xa=120.0
Xp=0,Xa=0
Z=0, Wall Top s
GWT
Z=20.0, Wall Base
GWT
Z=60.0
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 4/2/2025 File: JA\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\20' Temporary-.ep8
*INPUT DATA *
Wall Height=20.0 Total Soil Types= 3
Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:
Line Z1 Xa1 z2 Xa2 Soil No. Description
1 0.0 0.0 0.0 800.0 1 SM
2 27.0 0.0 27.0 800.0 3 CL
3 36.0 0.0 36.0 800.0 1 SM
4 39.0 0.0 39.0 800.0 3 CL
5 44.0 0.0 44.0 800.0 1 SM
6 49.0 0.0 49.0 800.0 3 CL
Water Table at Active Side:
Point Z-water X-water
1 12.0 0.0
2 12.0 800.0
Ground Surface at Passive Side:
Line Z1 Xp1 z2 Xp2 Soil No. Description
1 20.0 0.0 25.0 30.0 1 SM
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2 25.0 30.0 25.0 800.0 1 SM
3 27.0 0.0 27.0 800.0 3 CL
4 36.0 0.0 36.0 800.0 1 SM
5 39.0 0.0 39.0 800.0 3 CL
6 44.0 0.0 44.0 800.0 1 SM
7 49.0 0.0 49.0 800.0 3 CL
Water Table at Passive Side:
Point Z-water X-water
1 20.0 0.0
2 25.0 30.0
3 25.0 800.0
Wall Friction Options: 1.* No wall friction
Wall Batter Angle =0
Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 6.78 per one linear foot (or meter) width along wall height
Total Static Force above Base= 6.78. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.44 20.00 0.44 0.0000 0.0000
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
20.00 0.59 27.00 0.72 0.0185 0.2947
27.00 0.88 36.00 1.05 0.0189 0.3600
36.00 0.86 39.00 0.91 0.0185 0.2947
39.00 1.11 44.00 1.21 0.0198 0.3769
44.00 0.99 49.00 1.08 0.0191 0.3050
49.00 1.33 60.00 1.54 0.0191 0.3634
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 z2 Pp2 Slope Kp
21.00 0.16 24.00 0.63 0.159 2.5338
24.00 0.63 27.00 1.11 0.159 2.5338
27.00 0.83 30.00 117 0.115 2.1800
30.00 117 33.00 1.50 0.109 2.0652
33.00 1.50 36.00 1.82 0.108 2.0465
36.00 2.33 39.00 2.89 0.188 3.0036
39.00 2.27 44.00 2,97 0.141 2.6847
44.00 3.74 45.00 3.92 0.179 2.8619
45.00 3.93 49.00 4.76 0.207 3.3128
49.00 3.74 51.00 4.03 0.140 2.6710
51.00 4.03 54.00 4.51 0.161 3.0633
54.00 4.49 57.00 4.95 0.152 2.8932
57.00 4.94 60.00 5.39 0.148 2.8079
Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No Z1 Pw1 z2 Pw2 kw1
0 12.00 0.00 20.00 0.50 0.06
1 20.00 0.50 60.00 0.50 0.00
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UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 4/2/2025 File Name: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\20" Temporary-.ep8
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146th South
RR
@th(ft) 0.000 0.0‘40 0.0‘80 0.1‘20 0.1‘60 0.2‘00 0.2‘40 0.2‘80 0.3‘20 0.%60 O.ZTOO Pressure (ksf)

This loading is for the
5 — 0.26 existing UTA, rail, and

ballast
10 — 0.36
15 — 16.00 \ 8318 Max.
20 |— 0.39
25 —
30 — 0.31
35 —
40 —— 0.23
s | . Max. Pressure= 0.40

At depth=16.00

50 — <Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 9/16/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\RR Temporary.Ipé

Wall Height, H= 20 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.398 at depth = 16.00

X Line Load
27.5 .20
X Width Strip Load
.0 5.0 .25
15.0 70.0 .25

Cooper E80 Railroad Loading. From wall to railroad center, X=27.5

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

20' Temporary
Depth(ft)
-0
-5
10
15
o0
- 25
- 30
- 35
L 40 ‘o ‘1 ksf

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 4/2/2025

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\20' Temporary-.sh8

Wall Height=20.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=16.72 Min. Pile Length=36.72
MOMENT IN PILE: Max. Moment=142.33 per Pile Spacing=5.0 at Depth=18.92

PILE SELECTION:

Request Min. Section Modulus = 62.1 in3/pile=1017.79 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.01(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 4.5 15.0 5.0 36.6* 354 9.5 8.0 18.1
2. Tieback 10.5 15.0 5.0 48.4 46.8 12.5 4.9 24.0

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.441 20.000 0.441 0.000000
* Below Base
20.000 0.590 27.000 0.719 0.018450
27.000 0.878 36.000 1.048 0.018935
36.000 0.858 39.000 0.914 0.018450
* Water Pres.
12.000 0.000 20.000 0.499 0.062400
20.000 0.499 160.000 0.499 0.000000
* Sur- charge
0.000 0.000 1.000 0.233 0.233331

Calculation Sheet #104



1.000 0.233 2.000 0.224 -0.008899
2.000 0.224 3.000 0.227 0.002110
3.000 0.227 4.000 0.238 0.011777
4.000 0.238 5.000 0.256 0.018128
5.000 0.256 6.000 0.278 0.021226
6.000 0.278 7.000 0.300 0.021871
7.000 0.300 8.000 0.320 0.020885
8.000 0.320 9.000 0.339 0.018908
9.000 0.339 10.000 0.356 0.016385
10.000 0.356 11.000 0.369 0.013618
11.000 0.369 12.000 0.380 0.010806
12.000 0.380 13.000 0.388 0.008077
13.000 0.388 14.000 0.394 0.005512
14.000 0.394 15.000 0.397 0.003159
15.000 0.397 16.000 0.398 0.001042
16.000 0.398 17.000 0.397 -0.000829
17.000 0.397 18.000 0.395 -0.002458
18.000 0.395 19.000 0.391 -0.003855
19.000 0.391 20.000 0.386 -0.005034
20.000 0.386 22.000 0.373 -0.006412
22.000 0.373 24.000 0.358 -0.007695
24.000 0.358 26.000 0.341 -0.008442
26.000 0.341 28.000 0.323 -0.008786
28.000 0.323 30.000 0.305 -0.008839
30.000 0.305 32.000 0.288 -0.008690
32.000 0.288 34.000 0.271 -0.008405
34.000 0.271 36.000 0.255 -0.008036
36.000 0.255 38.000 0.240 -0.007619
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
21.000 0.159 24.000 0.634 0.158614
24.000 0.634 27.000 1.110 0.158614
27.000 0.828 30.000 1.172 0.114670
30.000 1.170 33.000 1.496 0.108628
33.000 1.496 36.000 1.819 0.107646
36.000 2.326 39.000 2.890 0.188025
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 20.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 20.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
20' Temporary
D%pth(ft)

36.6" kip

48.4 ki
- 10 —

15
e
- 25
- 30

- 35

L 40 0 1 ksf

Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.01(in)
Depth(ft) Max. Shear=40.32 kip Max. Moment=142.33 kip-ft Max Deflection=0.24(in)
-0

10

- 15

20

- 25

- 30

- 35

L 40

40.32 kip 0 142.33 kip-ft 0 0.240(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\20' Temporary-.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #106



146th South

18' Permanent

Xp=72.0 Xa=72.0
Xp=0,Xa=0
Z=0, Wall Top s
GWT
Z=18.0, Wall Base
Z=36.0
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 4/2/2025 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Permanent-.ep8
*INPUT DATA *
Wall Height=18.0 Total Soil Types= 3
Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:
Line Z1 Xa1 z2 Xa2 Soil No. Description
1 0.0 0.0 0.0 800.0 1 SM
2 27.0 0.0 27.0 800.0 3 CL
3 36.0 0.0 36.0 800.0 1 SM
4 39.0 0.0 39.0 800.0 3 CL
5 44.0 0.0 44.0 800.0 1 SM
6 49.0 0.0 49.0 800.0 3 CL
Water Table at Active Side:
Point Z-water X-water
1 12.0 0.0
2 12.0 800.0
Ground Surface at Passive Side:
Line Z1 Xp1 z2 Xp2 Soil No. Description
1 18.0 0.0 25.0 30.0 1 SM
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2 25.0 30.0 25.0 800.0 1 SM
3 27.0 0.0 27.0 800.0 3 CL
4 36.0 0.0 36.0 800.0 1 SM
5 39.0 0.0 39.0 800.0 3 CL
6 44.0 0.0 44.0 800.0 1 SM
7 49.0 0.0 49.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 18.0 0.0

2 25.0 30.0

3 25.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 5.64 per one linear foot (or meter) width along wall height
Total Static Force above Base= 5.64. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.41 18.00 0.41 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
18.00 0.55 27.00 0.72 0.0185 0.2947
27.00 0.88 36.00 1.05 0.0189 0.3600

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 z2 Pp2 Slope Kp

19.00 0.14 22.00 0.57 0.142 2.2677
22.00 0.57 27.00 1.28 0.142 2.2677
27.00 0.89 28.00 0.99 0.105 1.9984
28.00 0.99 31.00 1.30 0.102 1.9341
31.00 1.29 34.00 1.66 0.123 2.3343
34.00 1.66 36.00 1.92 0.130 2.4720

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No 21 Pw1 z2 Pw2 kw1
0 12.00 0.00 18.00 0.37 0.06
1 18.00 0.37 36.00 0.37 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 4/2/2025 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Permanent-.ep8
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146th South
RR 1
. Depth(ft) 0.000 0.0‘80 0.1‘60 0.2‘40 0.3‘20 0.4‘00 0.4180 0.5‘60 0.6‘40 0.7‘20 0.8‘00 Pressure (ksf)
5 0.73
6.30 0.76 Max.

0.72

10 —
0.56 ] o
15 This loading is for the
6.42 future UTA, rail, and
00 | ballast
25 —
0.25
30 —
35— 0.17
w0F— Max. Pressure= 0.76
At depth=6.30

45 <Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 9/6/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\RR1.Ip8

Wall Height, H= 18 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.765 at depth =6.30

X Line Load
12.5 .20
X Width Strip Load
.0 5.0 .25
5.0 70.0 .25

Cooper E80 Railroad Loading. From wall to railroad center, X=12.5

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
RR 2
. Depth(ft) 0.000 0.0‘30 0.0‘60 0.0‘90 0.1‘20 0.1‘50 0.1‘80 0.2‘10 0.2‘40 0.2‘70 O.:TOO Pressure (ksf)
5 | 0.12 This loading is for the
existing UTA and rail
0.20
10 —
0.24
15 — 15.30 \ 0.24 Max.
0.24
20 —
25 —
0.19
30 —
3B 0.13
40 — . Max. Pressure= 0.24
At depth=15.30
45 <Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 9/6/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\RR2.Ip8

Wall Height, H= 18 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.244 at depth = 15.30

X Line Load

275 .20

Cooper E80 Railroad Loading. From wall to railroad center, X=27.5

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

18' Permanent

Depth(ft)

-0

-5

- 10

- 15

Ll

- 25

- 30

- 35

- 40 0 1 ksf

- 45 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 4/2/2025

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Permanent-.sh8

Wall Height=18.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=20.01 Min. Pile Length=38.01
MOMENT IN PILE: Max. Moment=133.99 per Pile Spacing=5.0 at Depth=17.21

PILE SELECTION:

Request Min. Section Modulus = 58.5 in3/pile=958.13 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.01(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 4.5 15.0 5.0 58.0* 56.1 15.0 7.0 28.7
2. Tieback 10.5 15.0 5.0 61.3 59.2 15.9 3.9 30.3

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.407 18.000 0.407 0.000000
* Below Base
18.000 0.553 27.000 0.719 0.018450
27.000 0.878 36.000 1.048 0.018935
36.000 0.858 39.000 0.914 0.018450
* Water Pres.
12.000 0.000 18.000 0.374 0.062400
18.000 0.374 144.000 0.374 0.000000
* Sur- charge
0.000 0.000 0.900 0.381 0.422848
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0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800
30.600
32.400
34.200
36.000

0.000
0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800
30.600

0.381
0.500
0.600
0.676
0.727
0.756
0.765
0.759
0.742
0.717
0.687
0.655
0.622
0.589
0.557
0.525
0.496
0.468
0.442
0.418
0.374
0.337
0.305
0.277
0.254
0.233
0.215
0.199
0.185
0.172
Sur-
0.000
0.025
0.050
0.074
0.097
0.119
0.140
0.158
0.175
0.190
0.203
0.215
0.224
0.231
0.237
0.241
0.243
0.244
0.244
0.243
0.240
0.233
0.224
0.213
0.201
0.189
0.177
0.165

1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800
30.600
32.400
34.200
36.000
39.600
charge
0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800
30.600
32.400

0.500
0.600
0.676
0.727
0.756
0.765
0.759
0.742
0.717
0.687
0.655
0.622
0.589
0.557
0.525
0.496
0.468
0.442
0.418
0.374
0.337
0.305
0.277
0.254
0.233
0.215
0.199
0.185
0.172
0.150

0.025
0.050
0.074
0.097
0.119
0.140
0.158
0.175
0.190
0.203
0.215
0.224
0.231
0.237
0.241
0.243
0.244
0.244
0.243
0.240
0.233
0.224
0.213
0.201
0.189
0.177
0.165
0.153

0.132900
0.111278
0.084472
0.056761

0.031340
0.009992
-0.006703
-0.018957
-0.027379
-0.032712
-0.035674
-0.036888
-0.036862
-0.035989
-0.034570
-0.032822
-0.030902
-0.028921
-0.026953
-0.024140
-0.020735
-0.017800
-0.015320
-0.013247
-0.0115622
-0.010085
-0.008885
-0.007879
-0.007031
-0.006005

0.027956

0.027576

0.026829

0.025741

0.024349

0.022696

0.020835

0.018817
0.016698
0.014528
0.012355
0.010222
0.008164
0.006210
0.004382
0.002696
0.001161

-0.000219
-0.001443
-0.002515
-0.003835
-0.005160
-0.006036
-0.006550
-0.006780
-0.006798
-0.006663
-0.006423
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32.400 0.153 34.200 0.142 -0.006114
34.200 0.142 36.000 0.132 -0.005764
36.000 0.132 39.600 0.113 -0.005209
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
19.000 0.142 22.000 0.568 0.141957
22.000 0.568 27.000 1.278 0.141957
27.000 0.889 28.000 0.994 0.105117
28.000 0.993 31.000 1.299 0.101735
31.000 1.290 36.000 1.918 0.125609
36.000 2.512 39.000 3.049 0.179152
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 18.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 18.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
18' Permanent
D%pth(ft)

-5
- 10
- 15
Ll

25

- 30

- 35

40 0 1 ksf

L]
Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

L 45

Top Deflection=0.01(in)
Depth(ft) Max. Shear=46.34 kip Max. Moment=133.99 kip-ft Max Deflection=0.25(in)
-0

-5

- 10

- 15

- 20

25

- 30

- 35

- 40

45 46.34 kip 0 133.99 kip-ft 0 0.245(in) 0
- \ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Permanent-.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #114



146th South

18' Seismic

Xp=72.0 Xa=72.0
Xp=0,Xa=0
Z=0, Wall Top s
GWT
Z=18.0, Wall Base
Z=36.0
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 4/2/2025 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Seismic-.ep8
*INPUT DATA *
Wall Height=18.0 Total Soil Types= 3
Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:
Line Z1 Xa1 z2 Xa2 Soil No. Description
1 0.0 0.0 0.0 800.0 1 SM
2 27.0 0.0 27.0 800.0 3 CL
3 36.0 0.0 36.0 800.0 1 SM
4 39.0 0.0 39.0 800.0 3 CL
5 44.0 0.0 44.0 800.0 1 SM
6 49.0 0.0 49.0 800.0 3 CL
Water Table at Active Side:
Point Z-water X-water
1 12.0 0.0
2 12.0 800.0
Ground Surface at Passive Side:
Line Z1 Xp1 z2 Xp2 Soil No. Description
1 18.0 0.0 25.0 30.0 1 SM
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2 25.0 30.0 25.0 800.0 1 SM
3 27.0 0.0 27.0 800.0 3 CL
4 36.0 0.0 36.0 800.0 1 SM
5 39.0 0.0 39.0 800.0 3 CL
6 44.0 0.0 44.0 800.0 1 SM
7 49.0 0.0 49.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 18.0 0.0

2 25.0 30.0

3 25.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle =0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 8.68 per one linear foot (or meter) width along wall height
Total Static Force above Base= 5.64. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line
Total Earthquake Force above Base= 3.04. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.41 18.00 0.41 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
18.00 0.85 27.00 1.11 0.0284 0.4537
27.00 1.31 36.00 1.57 0.0289 0.5500

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 z2 Pp2 Slope Kp

19.00 0.14 22.00 0.57 0.142 2.2677
22.00 0.57 27.00 1.28 0.142 2.2677
27.00 0.89 28.00 0.99 0.105 1.9984
28.00 0.99 31.00 1.30 0.102 1.9341
31.00 1.29 34.00 1.66 0.123 2.3343
34.00 1.66 36.00 1.92 0.130 2.4720

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthq. Force, Ee = 3.04

No Zq1 Pq1 2q2 Pqg2 Slope
0 0.00 0.270 18.00 0.068 -0.011

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No 21 Pw1 z2 Pw2 kw1
0 12.00 0.00 18.00 0.37 0.06
1 18.00 0.37 36.00 0.37 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 4/2/2025 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Seismic-.ep8
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146th South
RR 1 Seismic (Dead Loads Only)
Depth(ft) 0.000 0.0‘30 0.0‘60 0.0‘90 0.1‘20 0.1‘50 0.1‘80 0.2‘10 0.2‘40 0.2‘70 O.:TOO Pressure (ksf)
O 090 0.25 Max.
5 0.24
0.22 This loading is for the
10— ' future UTA rail and
0.20 ballast only (No train
5l loading)
0.18
20 —
25 —
0.15
30 —
35 — 0.12
20— Max. Pressure= 0.25
At depth=10.90
45 <Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 9/6/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\RR1 Seismic.Ip8

Wall Height, H= 18 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.248 at depth =0.90

X Line Load
12.5 .20
X Width Strip Load
.0 5.0 .25
5.0 70.0 .25

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
RR 2 Seismic (Dead Loads Only)
. Depth(ft) 0.000 0.0‘OO 0.0‘01 0.0‘01 0.0‘02 0.0‘02 0.0‘02 0.0‘03 0.0‘03 0.(‘)04 O.(‘)04 Pressure (ksf)
0.00 This loading is for the
5 | — : existing UTA rail only
No train loadin
0.00 ( 9)
10 —
0.00
15 — 16.20 0.00 Max.
0.00
20 —
25 —
0.00
30 —
35 — 0.00
w0F— Max. Pressure= 0.00
At depth=16.20
45 <Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 9/6/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\RR2 Seismic.Ip8

Wall Height, H= 18 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.003 at depth = 16.20

X Line Load

275 .20

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf

Calculation Sheet #118



146th South

18' Seismic
Depth(ft)
sy .
-5
10
N
- 15
- 20
- 25
- 30
- 35
40 0 1 ksf
]
- 45 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 4/2/2025

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Seismic-.sh8

Wall Height=18.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=20.13 Min. Pile Length=38.13
MOMENT IN PILE: Max. Moment=98.55 per Pile Spacing=5.0 at Depth=17.52

PILE SELECTION:

Request Min. Section Modulus = 43.0 in3/pile=704.71 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.02(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L free Fixed Length
1. Tieback 4.5 15.0 5.0 46.9* 453 12.1 7.0 23.2
2. Tieback 10.5 15.0 5.0 37.7 36.5 9.8 3.9 18.7

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.407 18.000 0.407 0.000000
* Below Base
18.000 0.851 27.000 1.107 0.028403
27.000 1.309 36.000 1.570 0.028929
36.000 1.319 39.000 1.404 0.028516
* Earth Queck
0.000 0.270 18.000 0.068 -0.011263
* Water Pres.
12.000 0.000 18.000 0.374 0.062400
18.000 0.374 144.000 0.374 0.000000
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*

0.000
0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800
30.600
32.400
34.200
36.000

0.000
0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000

Sur-
0.000
0.248
0.245
0.243
0.240
0.237
0.233
0.230
0.226
0.222
0.219
0.215
0.211
0.207
0.203
0.199
0.195
0.191
0.187
0.183
0.179
0.172
0.165
0.158
0.152
0.146
0.140
0.134
0.128
0.123
0.117

Sur-
0.000
0.000
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.002

charge
0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800
30.600
32.400
34.200
36.000
39.600
charge
0.900
1.800
2.700
3.600
4.500
5.400
6.300
7.200
8.100
9.000
9.900
10.800
11.700
12.600
13.500
14.400
15.300
16.200
17.100
18.000
19.800
21.600
23.400
25.200
27.000
28.800

0.248
0.245
0.243
0.240
0.237
0.233
0.230
0.226
0.222
0.219
0.215
0.211
0.207
0.203
0.199
0.195
0.191
0.187
0.183
0.179
0.172
0.165
0.158
0.152
0.146
0.140
0.134
0.128
0.123
0.117
0.107

0.000
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.002
0.002

0.275150
-0.002724
-0.002901
-0.003133
-0.003392
-0.003650
-0.003884
-0.004081
-0.004234
-0.004343
-0.004412
-0.004446
-0.004452
-0.004436
-0.004403
-0.004358
-0.004305
-0.004247
-0.004184
-0.004120
-0.004021
-0.003889
-0.003759
-0.003630
-0.003505
-0.003381
-0.003260
-0.003141
-0.003024
-0.002909
-0.002741

0.000336

0.000332

0.000323

0.000311

0.000295

0.000276
0.000255
0.000231

0.000207
0.000181

0.000156
0.000130
0.000105
0.000082
0.000059
0.000039
0.000020
0.000002
-0.000013
-0.000027
-0.000044
-0.000061
-0.000073
-0.000080
-0.000083
-0.000084
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28.800 0.002 30.600 0.002 -0.000083
30.600 0.002 32.400 0.002 -0.000080
32.400 0.002 34.200 0.002 -0.000076
34.200 0.002 36.000 0.002 -0.000072
36.000 0.002 39.600 0.001 -0.000065
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
19.000 0.142 22.000 0.568 0.141957
22.000 0.568 27.000 1.278 0.141957
27.000 0.889 28.000 0.994 0.105117
28.000 0.993 31.000 1.299 0.101735
31.000 1.290 36.000 1.918 0.125609
36.000 2.512 39.000 3.049 0.179152
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 18.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 18.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
18' Seismic
Depth(ft)
-0
46.9* kip

-5

37.7 ki
10 P

- 15

20

25

- 30

- 35

40 0 1 ksf

]
Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

L 45

Top Deflection=0.02(in)
Depth(ft) Max. Shear=31.57 kip Max. Moment=98.55 kip-ft Max Deflection=0.19(in)
-0

-5

10

- 15

20

25

- 30

- 35

- 40

45 31.57 kip 0 98.55 kip-ft 0 0.190(in) 0
- \ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\18' Seismic-.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #122



Xp=62.0

146th South
15.5' Temporary

Xa=62.0

Z=0, Wall Top

Z=15.5, Wall Base

Xp=0,Xa=0

GWT

Z=31.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

Wall Height=15.5 Total Soil Types= 3

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\15.5' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 27.0 0.0 27.0 800.0 3 CL

3 36.0 0.0 36.0 800.0 1 SM

4 39.0 0.0 39.0 800.0 3 CL

5 44.0 0.0 44.0 800.0 1 SM

6 49.0 0.0 49.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 12.0 0.0

2 12.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 22 Xp2 Soil No. Description

1 15.5 0.0 15.5 4.0 1 SM
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2 15.5 4.0 18.5 20.0 1 SM
3 18.5 20.0 21.0 50.0 1 SM
4 21.0 50.0 24.5 50.0 1 SM
5 24.5 50.0 24.5 800.0 1 SM
6 27.0 0.0 27.0 800.0 3 CL
7 36.0 0.0 36.0 800.0 1 SM
8 39.0 0.0 39.0 800.0 3 CL
9 44.0 0.0 44.0 800.0 1 SM
10 49.0 0.0 49.0 800.0 3 CL
Water Table at Passive Side:
Point Z-water X-water
1 15.5 0.0
2 18.5 20.0
3 24.5 50.0
4 24.5 800.0
Wall Friction Options: 1.* No wall friction
Wall Batter Angle = 0
Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip
*OUTPUT RESULTS *
Total Force above Base= 4.31 per one linear foot (or meter) width along wall height
Total Static Force above Base= 4.31
Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 12.00 0.44 0.0368 0.2947
12.00 0.44 15.50 0.51 0.0185 0.2947
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
15.50 0.51 27.00 0.72 0.0185 0.2947
27.00 0.88 31.00 0.95 0.0189 0.3600
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pp1 zZ2 Pp2 Slope Kp
16.50 0.32 19.50 0.83 0.170 2.7117
19.50 0.80 22.50 1.21 0.138 2.2117
22.50 1.20 27.00 1.90 0.156 2.4946
27.00 1.47 28.50 1.66 0.126 2.3940
28.50 1.66 31.00 2.06 0.159 3.0196
Water Pressure - Output to Shoring - Multiplier of Pressure = 1
No Z1 Pw1 zZ2 Pw2 kw1
0 12.00 0.00 15.50 0.22 0.06
1 15.50 0.22 31.00 0.22 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\15.5' Temporary.ep8
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146th South
15.5' Temporary

Depth(ft)
-0

This case doubles as the
r5 construction case prior to the
second row tieback

10
15

r 20

- 25

1 ksf
L 30 ‘0 | s

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/10/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\15.5' Temporary.sh8

Wall Height=15.5 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=11.65 Min. Pile Length=27.15
MOMENT IN PILE: Max. Moment=128.02 per Pile Spacing=5.0 at Depth=13.20

PILE SELECTION:

Request Min. Section Modulus = 55.9 in3/pile=915.43 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.17(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 4.5 15.0 5.0 36.6 354 9.5 5.7 18.1
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 12.00 0.442 0.036841
12.00 0.442 15.50 0.507 0.018450
* Below Base
15.50 0.507 27.00 0.719 0.018450
27.00 0.878 36.00 1.048 0.018935
* Water Pres.
12.00 0.000 15.50 0.218 0.062400
15.50 0.218 139.5 0.218 0.000000
* Sur- charg
0.000 0.000 0.775 0.237 0.305327
0.775 0.237 1.550 0.227 -0.01224
1.550 0.227 2.325 0.224 -0.00417
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2.325 0.224 3.100 0.227 0.004424
3.100 0.227 3.875 0.236 0.011733
3.875 0.236 4.650 0.250 0.016995
4.650 0.250 5.425 0.265 0.020200
5.425 0.265 6.200 0.282 0.021686
6.200 0.282 6.975 0.299 0.021864
6.975 0.299 7.750 0.315 0.021109
7.750 0.315 8.525 0.331 0.019718
8.525 0.331 9.300 0.345 0.017920
9.300 0.345 10.07 0.357 0.015881
10.07 0.357 10.85 0.367 0.013725
10.85 0.367 11.62 0.376 0.011539
11.62 0.376 12.40 0.384 0.009389
12.40 0.384 13.17 0.389 0.007317
13.17 0.389 13.95 0.394 0.005355
13.95 0.394 14.72 0.396 0.003521
14.72 0.396 15.50 0.398 0.001830
15.50 0.398 17.05 0.397 -0.00041
17.05 0.397 18.60 0.392 -0.00292
18.60 0.392 20.15 0.385 -0.00488
20.15 0.385 21.70 0.375 -0.00636
21.70 0.375 23.25 0.364 -0.00742
23.25 0.364 24.80 0.351 -0.00814
24.80 0.351 26.35 0.338 -0.00858
26.35 0.338 27.90 0.324 -0.00880
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
16.50 0.324 19.50 0.833 0.169750
19.50 0.797 22.50 1.213 0.138453
22.50 1.196 27.00 1.899 0.156164
27.00 1.467 28.50 1.656 0.125926
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 15.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 15.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

15.5' Temporary

Depth(ft)
-0

- 10
-15

20

25

L 30 ‘O ‘1 ksf

Net Pressure Diagram

Top Deflection=-0.17(in)
Depth(ft) Max. Shear=28.73 kip Max. Moment=128.02 kip-ft Max Deflection=0.25(in)
-0

10

- 15

20

25

- 30

28.73 kip 0 128.02 kip-ft 0 0.248(in) 0
\ \ \ \ \ \

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\15.5' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #127



Xp=54.0

146th South

13.5' Permanent

Xa=54.0

Z=0, Wall Top

Z=13.5, Wall Base

Xp=0,Xa=0

GWT

Z=27.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/6/2024

Wall Height=13.5

Total Soil Types= 3

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Permanent.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 27.0 0.0 27.0 800.0 3 CL

3 36.0 0.0 36.0 800.0 1 SM

4 39.0 0.0 39.0 800.0 3 CL

5 44.0 0.0 44.0 800.0 1 SM

6 49.0 0.0 49.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 12.0 0.0

2 12.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 22 Xp2 Soil No. Description

1 13.5 0.0 18.5 20.0 1 SM
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2 18.5 20.0 21.0 50.0 1 SM
3 21.0 50.0 245 50.0 1 SM
4 24.5 50.0 24.5 800.0 1 SM
5 27.0 0.0 27.0 800.0 3 CL
6 36.0 0.0 36.0 800.0 1 SM
7 39.0 0.0 39.0 800.0 3 CL
8 44.0 0.0 44.0 800.0 1 SM
9 49.0 0.0 49.0 800.0 3 CL
Water Table at Passive Side:
Point Z-water X-water
1 13.5 0.0
2 18.5 20.0
3 24.5 50.0
4 24.5 800.0
Wall Friction Options: 1.* No wall friction
Wall Batter Angle = 0
Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip
*OUTPUT RESULTS *
Total Force above Base= 3.34 per one linear foot (or meter) width along wall height
Total Static Force above Base= 3.34
Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 12.00 0.44 0.0368 0.2947
12.00 0.44 13.50 0.47 0.0185 0.2947
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
13.50 0.47 27.00 0.72 0.0185 0.2947
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pp1 zZ2 Pp2 Slope Kp
14.50 0.14 17.50 0.55 0.138 2.2061
17.50 0.55 20.50 0.97 0.138 2.2061
20.50 0.97 23.50 1.38 0.138 2.2061
23.50 1.36 26.50 1.89 0.177 2.8276
26.50 1.92 27.00 1.97 0.104 1.6660
Water Pressure - Output to Shoring - Multiplier of Pressure = 1
No Z1 Pw1 z2 Pw2 kw1
0 12.00 0.00 13.50 0.09 0.06
1 13.50 0.09 27.00 0.09 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/6/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Permanent.ep8
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146th South
13.5' Permanent

Depth(ft)
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Permanent.sh8

Wall Height=13.5 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=17.49 Min. Pile Length=30.99
MOMENT IN PILE: Max. Moment=165.93 per Pile Spacing=5.0 at Depth=12.34

PILE SELECTION:

Request Min. Section Modulus = 72.4 in3/pile=1186.49 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.26(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 4.5 15.0 5.0 64.3 62.1 16.6 4.7 31.8
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 12.00 0.442 0.036841
12.00 0.442 13.50 0.470 0.018450
* Below Base
13.50 0.470 27.00 0.719 0.018450
27.00 0.878 36.00 1.048 0.018935
* Water Pres.
12.00 0.000 13.50 0.094 0.062400
13.50 0.094 121.5 0.094 0.000000
* Sur- charg
0.000 0.000 0.675 0.349 0.516366
0.675 0.349 1.350 0.442 0.138968
1.350 0.442 2.025 0.527 0.125834
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2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30
25.65
27.00
29.70

0.000
0.675
1.350
2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30

0.527
0.600
0.660
0.705
0.737
0.756
0.764
0.763
0.755
0.742
0.724
0.703
0.680
0.655
0.630
0.606
0.581
0.557
0.510
0.468
0.430
0.395
0.365
0.337
0.313
0.291
0.271
0.254
0.223
Sur-
0.000
0.019
0.038
0.056
0.074
0.092
0.108
0.124
0.140
0.154
0.167
0.179
0.190
0.200
0.209
0.217
0.224
0.229
0.234
0.238
0.241
0.244
0.244
0.242
0.237
0.231
0.224
0.216
0.207

2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30
25.65
27.00
29.70
32.40
charg
0.675
1.350
2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30
25.65

0.600
0.660
0.705
0.737
0.756
0.764
0.763
0.755
0.742
0.724
0.703
0.680
0.655
0.630
0.606
0.581
0.557
0.510
0.468
0.430
0.395
0.365
0.337
0.313
0.291
0.271
0.254
0.223
0.199

0.019
0.038
0.056
0.074
0.092
0.108
0.124
0.140
0.154
0.167
0.179
0.190
0.200
0.209
0.217
0.224
0.229
0.234
0.238
0.241
0.244
0.244
0.242
0.237
0.231
0.224
0.216
0.207
0.198

0.108201
0.087976
0.067000
0.046774
0.028348
0.012323
-0.00107
-0.01187
-0.02027
-0.02656
-0.03107
-0.03410
-0.03594
-0.03683
-0.03700
-0.03662
-0.03584
-0.03414
-0.03138
-0.02842
-0.02552
-0.02280
-0.02033
-0.01813
-0.01619
-0.01449
-0.01300
-0.01115
-0.00917

0.027983
0.027769
0.027344
0.026717
0.025900
0.024909
0.023761
0.022478
0.021080
0.019591
0.018033
0.016429
0.014800
0.013167
0.011547
0.009959
0.008414
0.006927
0.005507
0.004161
0.002306
0.000120
-0.00171

-0.00321

-0.00439
-0.00530
-0.00595
-0.00640
-0.00667
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25.65 0.198 27.00 0.189 -0.00679
27.00 0.189 29.70 0.171 -0.00676
29.70 0.171 32.40 0.153 -0.00648
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 Z2 P2 Slope
* Below Base
14.50 0.138 17.50 0.552 0.138100
17.50 0.552 20.50 0.967 0.138100
20.50 0.967 23.50 1.381 0.138100
23.50 1.359 27.00 1.984 0.178584
27.00 1.432 29.50 1.859 0.170500
29.50 1.857 32.50 2.332 0.158485
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 13.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 13.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

13.5' Permanent

Depth(ft)
-0
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L 35 \ |

Net Pressure Diagram

Top Deflection=-0.26(in)
Depth(ft) Max. Shear=47.29 kip Max. Moment=165.93 kip-ft Max Deflection=0.39(in)

- 10

- 15

20

25

~ 30

- 35

47.29 kip 0 165.93 kip-ft 0 0.394(in) 0
\ \ \ \ \ \

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #133



Xp=54.0

146th South

13.5' Seismic

Xa=54.0

Z=0, Wall Top

Xp=0,Xa=0

GWT
Z=13.5, Wall Base
Z=27.0
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 9/6/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Seismic.ep8
*INPUT DATA *
Wall Height=13.5 Total Soil Types= 3
Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:
Line Z1 Xa1 z2 Xa2 Soil No. Description
1 0.0 0.0 0.0 800.0 1 SM
2 27.0 0.0 27.0 800.0 3 CL
3 36.0 0.0 36.0 800.0 1 SM
4 39.0 0.0 39.0 800.0 3 CL
5 44.0 0.0 44.0 800.0 1 SM
6 49.0 0.0 49.0 800.0 3 CL
Water Table at Active Side:
Point Z-water X-water
1 12.0 0.0
2 12.0 800.0
Ground Surface at Passive Side:
Line Z1 Xp1 22 Xp2 Soil No. Description
1 13.5 0.0 18.5 20.0 1 SM
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2 18.5 20.0 21.0 50.0 1 SM
3 21.0 50.0 24.5 50.0 1 SM
4 24.5 50.0 24.5 800.0 1 SM
5 27.0 0.0 27.0 800.0 3 CL
6 36.0 0.0 36.0 800.0 1 SM
7 39.0 0.0 39.0 800.0 3 CL
8 44.0 0.0 44.0 800.0 1 SM
9 49.0 0.0 49.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 13.5 0.0

2 18.5 20.0
3 24.5 50.0
4 24.5 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 5.14 per one linear foot (or meter) width along wall height
Total Static Force above Base= 3.34
Total Earthquake Force above Base= 1.80. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 12.00 0.44 0.0368 0.2947
12.00 0.44 13.50 0.47 0.0185 0.2947

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
13.50 0.72 27.00 1.1 0.0284 0.4537

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

14.50 0.14 17.50 0.55 0.138 2.2061
17.50 0.55 20.50 0.97 0.138 2.2061
20.50 0.97 23.50 1.38 0.138 2.2061
23.50 1.36 26.50 1.89 0.177 2.8276
26.50 1.92 27.00 1.97 0.104 1.6660

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthq. Force, Ee = 1.80

No Zq1 Pqg1 2q2 Pg2 Slope
0 0.00 0.213 13.50 0.053 -0.012

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No Z1 Pw1 Z2 Pw2 kw1
0 12.00 0.00 13.50 0.09 0.06
1 13.50 0.09 27.00 0.09 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 9/6/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Seismic.ep8
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146th South

13.5' Seismic
Depth(ft)
-0 e
-5
+ 10
15
- 20
- 25
L 30 0 1 ksf
\ |
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 12/30/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Seismic.sh8

Wall Height=13.5 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=14.20 Min. Pile Length=27.70
MOMENT IN PILE: Max. Moment=82.56 per Pile Spacing=5.0 at Depth=12.42

PILE SELECTION:

Request Min. Section Modulus = 36.0 in3/pile=590.33 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.11(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 4.5 15.0 5.0 38.1 36.8 9.9 4.7 18.8
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 12.00 0.442 0.036841
12.00 0.442 13.50 0.470 0.018450
* Below Base
13.50 0.723 27.00 1.107 0.028403
27.00 1.309 36.00 1.570 0.028929
* Earth Queck
0.000 0.213 13.50 0.053 -0.01185
* Water Pres.
12.00 0.000 13.50 0.094 0.062400
13.50 0.094 121.5 0.094 0.000000
* Sur- charg
0.000 0.000 0.675 0.248 0.367749
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0.675
1.350
2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30
25.65
27.00

0.000
0.675
1.350
2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95

0.248
0.246
0.245
0.243
0.240
0.238
0.236
0.233
0.231
0.228
0.225
0.222
0.220
0.217
0.214
0.211
0.208
0.205
0.202
0.199
0.193
0.187
0.181
0.176
0.170
0.165
0.160
0.155
0.150
0.146
Sur-
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

1.350
2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30
25.65
27.00
29.70
charg
0.675
1.350
2.025
2.700
3.375
4.050
4.725
5.400
6.075
6.750
7.425
8.100
8.775
9.450
10.12
10.80
11.47
12.15
12.82
13.50
14.85
16.20
17.55
18.90
20.25
21.60
22.95
24.30

0.246
0.245
0.243
0.240
0.238
0.236
0.233
0.231
0.228
0.225
0.222
0.220
0.217
0.214
0.211
0.208
0.205
0.202
0.199
0.193
0.187
0.181
0.176
0.170
0.165
0.160
0.155
0.150
0.146
0.137

0.000
0.000
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

-0.00267
-0.00278
-0.00292
-0.00310
-0.00329
-0.00349
-0.00368
-0.00385
-0.00401
-0.00414
-0.00425
-0.00433
-0.00439
-0.00442
-0.00444
-0.00445
-0.00444
-0.00442
-0.00439
-0.00434
-0.00426
-0.00416
-0.00407
-0.00397
-0.00387
-0.00377
-0.00367
-0.00358
-0.00348
-0.00335

0.000336
0.000334
0.000329
0.000322
0.000313
0.000302
0.000288
0.000274
0.000258
0.000240
0.000222
0.000204
0.000184
0.000165
0.000146
0.000127
0.000108
0.000090
0.000073
0.000057
0.000034
0.000007
-0.00001

-0.00003
-0.00005
-0.00006
-0.00007
-0.00007
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24.30 0.003 25.65 0.002 -0.00008
25.65 0.002 27.00 0.002 -0.00008
27.00 0.002 29.70 0.002 -0.00008
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 Z2 P2 Slope
* Below Base
14.50 0.138 17.50 0.552 0.138100
17.50 0.552 20.50 0.967 0.138100
20.50 0.967 23.50 1.381 0.138100
23.50 1.359 27.00 1.984 0.178584
27.00 1.432 29.50 1.859 0.170500
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 13.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 13.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
13.5' Seismic
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Net Pressure Diagram

Top Deflection=-0.11(in)
Depth(ft) Max. Shear=25.56 kip Max. Moment=82.56 kip-ft Max Deflection=0.16(in)

10

- 15

20

25

- 30

25.56 kip 0 82.56 kip-ft 0 0.159(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\13.5' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #139



146th South

7' Temporary
Xp=28.0 Xa=28.0
Xp=0,Xa=0
Z=0, Wall Top e
AN
AN
AN
AN
AN
AN

Z=7.0, Wall Base

Z=14.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

3424343

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\7' Temporary.ep8

Wall Height=7.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 27.0 0.0 27.0 800.0 3 CL

3 36.0 0.0 36.0 800.0 1 SM

4 39.0 0.0 39.0 800.0 3 CL

5 44.0 0.0 44.0 800.0 1 SM

6 49.0 0.0 49.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 12.0 0.0

2 12.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 22 Xp2 Soil No. Description

1 7.0 0.0 7.0 4.0 1 SM
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2 7.0 4.0 15.0 25.0 1 SM
3 15.0 25.0 16.0 55.0 1 SM
4 16.0 55.0 30.0 90.0 1 SM
5 30.0 90.0 30.0 800.0 1 SM
6 27.0 0.0 27.0 800.0 3 CL
7 36.0 0.0 36.0 800.0 1 SM
8 39.0 0.0 39.0 800.0 3 CL
9 44.0 0.0 44.0 800.0 1 SM
10 49.0 0.0 49.0 800.0 3 CL
Water Table at Passive Side:
Point Z-water X-water
1 12.0 0.0
2 16.0 24.0
3 17.0 54.0
4 31.0 89.0
5 31.0 800.0
Wall Friction Options: 1.* No wall friction
Wall Batter Angle = 0
Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip
*OUTPUT RESULTS *
Total Force above Base= 0.90 per one linear foot (or meter) width along wall height
Total Static Force above Base= 0.90
Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 7.00 0.26 0.0368 0.2947
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Ka or Ko
7.00 0.26 12.00 0.44 0.0368 0.2947
12.00 0.44 14.00 0.48 0.0185 0.2947
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pp1 zZ2 Pp2 Slope Kp
8.00 0.57 11.00 1.17 0.200 1.6025
11.00 1.16 12.00 1.36 0.202 1.6170
12.00 1.37 14.00 1.42 0.027 0.4288

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\7' Temporary.ep8
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146th South
7' Temporary
Depth(ft)

o This case doubles as the

construction case prior to the
first row tieback

- 10

- 15

20

- 25 Moment Equilibrium
Force Equilibrium

L 30 0 1 ksf

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 9/9/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\7' Temporary.sh8

Wall Height=7.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=20.30 Min. Pile Length=27.30
MOMENT IN PILE: Max. Moment=109.47 per Pile Spacing=5.0 at Depth=15.35

PILE SELECTION:

Request Min. Section Modulus = 47.8 in3/pile=782.78 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.24(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 7.000 0.258 0.036841
* Below Base
7.000 0.258 12.000 0.442 0.036841
12.000 0.442 27.000 0.719 0.018450
27.000 0.878 36.000 1.048 0.018935
* Sur- charge
0.000 0.000 0.350 0.244 0.696308
0.350 0.244 0.700 0.238 -0.016860
0.700 0.238 1.050 0.233 -0.014728
1.050 0.233 1.400 0.229 -0.011768
1.400 0.229 1.750 0.226 -0.008217
1.750 0.226 2.100 0.224 -0.004331
2.100 0.224 2.450 0.224 -0.000346
2.450 0.224 2.800 0.225 0.003536
2.800 0.225 3.150 0.228 0.007161
3.150 0.228 3.500 0.231 0.010428
3.500 0.231 3.850 0.236 0.013275
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3.850 0.236 4.200 0.242 0.015682
4.200 0.242 4.550 0.248 0.017649
4.550 0.248 4.900 0.254 0.019200
4.900 0.254 5.250 0.262 0.020365
5.250 0.262 5.600 0.269 0.021182
5.600 0.269 5.950 0.277 0.021691
5.950 0.277 6.300 0.284 0.021930
6.300 0.284 6.650 0.292 0.021937
6.650 0.292 7.000 0.300 0.021744
7.000 0.300 7.700 0.314 0.021131
7.700 0.314 8.400 0.328 0.019903
8.400 0.328 9.100 0.341 0.018323
9.100 0.341 9.800 0.353 0.016524
9.800 0.353 10.500 0.363 0.014602
10.500 0.363 11.200 0.372 0.012631
11.200 0.372 11.900 0.379 0.010664
11.900 0.379 12.600 0.385 0.008743
12.600 0.385 13.300 0.390 0.006894
13.300 0.390 14.000 0.394 0.005140
14.000 0.394 15.400 0.398 0.002726
15.400 0.398 16.800 0.397 -0.000100
16.800 0.397 18.200 0.394 -0.002449
18.200 0.394 19.600 0.388 -0.004343
19.600 0.388 21.000 0.380 -0.005825
21.000 0.380 22.400 0.370 -0.006945
22.400 0.370 23.800 0.359 -0.007755
23.800 0.359 25.200 0.348 -0.008307
25.200 0.348 26.600 0.335 -0.008647
26.600 0.335 28.000 0.000 -0.239593
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
8.000 0.573 11.000 1.174 0.200310
11.000 1.163 12.000 1.365 0.202128
12.000 1.369 14.000 1.423 0.026843
14.000 1.389 17.000 1.457 0.022482
17.000 1.524 20.000 1.980 0.151999
20.000 1.971 23.000 2.415 0.147788
23.000 2.420 27.000 3.089 0.167217
27.000 2.008 29.000 2.317 0.154584
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 7.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 7.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
7' Temporary

Depth(ft)
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Force Equilibrium

0 1 ksf
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Net Pressure Diagram

- 30

Top Deflection=0.24(in)
Depth(ft) Max. Shear=29.51 kip Max. Moment=109.47 kip-ft Max Deflection=0.24(in)
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- 15
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25

L 30
29.51 kip 0 109.47 Kip-ft 0 0.238(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\7' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #144



Xp=20.0

146th South

5' Permanent

Xa=20.0

Z=0, Wall Top

Z=5.0, Wall Base

Xp=0,Xa=0

GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

\
3424343

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Permanent.ep8

Wall Height=5.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 27.0 0.0 27.0 800.0 3 CL

3 36.0 0.0 36.0 800.0 1 SM

4 39.0 0.0 39.0 800.0 3 CL

5 44.0 0.0 44.0 800.0 1 SM

6 49.0 0.0 49.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 12.0 0.0

2 12.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 22 Xp2 Soil No. Description

1 5.0 0.0 22.0 80.0 1 SM
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2 22.0 80.0 22.0 800.0 1 SM
3 27.0 0.0 27.0 800.0 3 CL
4 36.0 0.0 36.0 800.0 1 SM
5 39.0 0.0 39.0 800.0 3 CL
6 44.0 0.0 44.0 800.0 1 SM
7 49.0 0.0 49.0 800.0 3 CL
Water Table at Passive Side:
Point Z-water X-water
1 12.0 0.0
2 22.0 79.0
3 22.0 800.0
Wall Friction Options: 1.* No wall friction
Wall Batter Angle = 0
Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4
Water Pressure: 1.* No seepage at wall tip
*OUTPUT RESULTS *
Total Force above Base= 0.46 per one linear foot (or meter) width along wall height
Total Static Force above Base= 0.46
Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 5.00 0.18 0.0368 0.2947
Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Ka or Ko
5.00 0.18 10.00 0.37 0.0368 0.2947
Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pp1 z2 Pp2 Slope Kp
6.00 0.29 9.00 1.15 0.287 2.2978
9.00 1.15 10.00 1.44 0.287 2.2978

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Permanent.ep8
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146th South

5' Permanent
Depth(ft)
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|
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 12/30/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Permanent.sh8

Wall Height=5.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=26.88 Min. Pile Length=31.88
MOMENT IN PILE: Max. Moment=212.65 per Pile Spacing=5.0 at Depth=17.68

PILE SELECTION:

Request Min. Section Modulus = 92.8 in3/pile=1520.61 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.36(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

* Above Base
0.000 0.000 5.000 0.184 0.036841

* Below Base
5.000 0.184 12.00 0.442 0.036841
12.00 0.442 27.00 0.719 0.018450
27.00 0.878 36.00 1.048 0.018935

* Sur- charg
0.000 0.000 0.250 0.287 1.147034
0.250 0.287 0.500 0.323 0.146040
0.500 0.323 0.750 0.359 0.144073
0.750 0.359 1.000 0.395 0.141169
1.000 0.395 1.250 0.429 0.137379
1.250 0.429 1.500 0.462 0.132776
1.500 0.462 1.750 0.494 0.127437
1.750 0.494 2.000 0.524 0.121451
2.000 0.524 2.250 0.553 0.114919
2.250 0.553 2.500 0.580 0.107935
2.500 0.580 2.750 0.605 0.100603
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2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00

0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000

0.605
0.628
0.650
0.669
0.687
0.702
0.716
0.727
0.737
0.746
0.758
0.764
0.764
0.761
0.754
0.744
0.731
0.717
0.701
0.684
0.648
0.611
0.574
0.539
0.506
0.474
0.445
0.418
0.393
Sur-
0.000
0.007
0.014
0.021
0.028
0.035
0.042
0.049
0.055
0.062
0.069
0.075
0.082
0.088
0.095
0.101
0.107
0.113
0.119
0.125
0.131
0.142
0.152
0.162
0.172
0.181
0.189
0.196
0.203

3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
charg
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500

0.628
0.650
0.669
0.687
0.702
0.716
0.727
0.737
0.746
0.758
0.764
0.764
0.761
0.754
0.744
0.731
0.717
0.701
0.684
0.648
0.611
0.574
0.539
0.506
0.474
0.445
0.418
0.393
0.000

0.007
0.014
0.021
0.028
0.035
0.042
0.049
0.055
0.062
0.069
0.075
0.082
0.088
0.095
0.101
0.107
0.113
0.119
0.125
0.131
0.142
0.152
0.162
0.172
0.181
0.189
0.196
0.203
0.210

0.093020
0.085281
0.077474
0.069681
0.061975
0.054419
0.047069
0.039970
0.033160
0.023592
0.012001
0.001861
-0.00683
-0.01414
-0.02017
-0.02504
-0.02888
-0.03182
-0.03399
-0.03596
-0.03697
-0.03659
-0.03532
-0.03352
-0.03144
-0.02925
-0.02706
-0.02494
-0.39288

0.028014
0.027986
0.027926
0.027838
0.027720
0.027574
0.027400
0.027196
0.026967
0.026711
0.026428
0.026120
0.025788
0.025432
0.025053
0.024652
0.024230
0.023789
0.023329
0.022851
0.022102
0.021055
0.019958
0.018820
0.017651
0.016459
0.015254
0.014043
0.012835
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9.500 0.210 10.00 0.216 0.011636
10.00 0.216 11.00 0.226 0.009874
11.00 0.226 12.00 0.233 0.007611
12.00 0.233 13.00 0.239 0.005485
13.00 0.239 14.00 0.242 0.003522
14.00 0.242 15.00 0.244 0.001741
15.00 0.244 16.00 0.244 0.000150
16.00 0.244 17.00 0.243 -0.00124
17.00 0.243 18.00 0.240 -0.00245
18.00 0.240 19.00 0.237 -0.00348
19.00 0.237 20.00 0.000 -0.23684
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 Z2 P2 Slope
* Below Base
6.000 0.287 9.000 1.149 0.287228
9.000 1.149 12.00 2.011 0.287228
12.00 2.011 15.00 2.364 0.117905
15.00 2.366 18.00 2.713 0.115805
18.00 2.713 21.00 3.063 0.116796
21.00 3.064 24.00 3.403 0.112853
24.00 3.405 27.00 3.752 0.115725
27.00 2.569 30.00 2.374 -0.06513
30.00 2.125 33.00 2.898 0.257959
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 5.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 5.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

5' Permanent

Depth(ft)
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Moment Equilibrium
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0 1 ksf
[

Net Pressure Diagram

- 35

Top Deflection=0.36(in)
Depth(ft) Max. Shear=46.79 kip Max. Moment=212.65 kip-ft Max Deflection=0.36(in)
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- 30

L 35
46.79 kip 0 212.65 kip-ft 0 0.355(in) 0
\ \ \ \ \ \

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #150



146th South

5' Seismic
Xp=20.0 Xa=20.0
Xp=0,Xa=0
Z=0, Wall Top e
\
\
\
\
\
\
\
\
\

Z=5.0, Wall Base

GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 9/9/2024

* INPUT DATA *

3424343

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Seismic.ep8

Wall Height=5.0 Total Soil Types= 3

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
Ground Surface at Active Side:

Line Z1 Xa1 z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 SM

2 27.0 0.0 27.0 800.0 3 CL

3 36.0 0.0 36.0 800.0 1 SM

4 39.0 0.0 39.0 800.0 3 CL

5 44.0 0.0 44.0 800.0 1 SM

6 49.0 0.0 49.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 12.0 0.0

2 12.0 800.0

Ground Surface at Passive Side:

Line Z1 Xp1 22 Xp2 Soil No. Description

1 5.0 0.0 22.0 80.0 1 SM
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2 22.0 80.0 22.0 800.0 1 SM
3 27.0 0.0 27.0 800.0 3 CL
4 36.0 0.0 36.0 800.0 1 SM
5 39.0 0.0 39.0 800.0 3 CL
6 44.0 0.0 44.0 800.0 1 SM
7 49.0 0.0 49.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 12.0 0.0

2 22.0 79.0

3 22.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 0.71 per one linear foot (or meter) width along wall height
Total Static Force above Base= 0.46
Total Earthquake Force above Base= 0.25. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 5.00 0.18 0.0368 0.2947

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
5.00 0.28 10.00 0.57 0.0567 0.4537

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 22 Pp2 Slope Kp
6.00 0.29 9.00 1.15 0.287 2.2978
9.00 1.15 10.00 1.44 0.287 2.2978

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthg. Force, Ee = 0.25

No Zq1 Pqg1 2q2 Pq2 Slope
0 0.00 0.079 5.00 0.020 -0.012

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 9/9/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Seismic.ep8
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146th South
5' Seismic
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Seismic.sh8

Wall Height=5.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=18.30 Min. Pile Length=23.30
MOMENT IN PILE: Max. Moment=81.14 per Pile Spacing=5.0 at Depth=13.11

PILE SELECTION:

Request Min. Section Modulus = 35.4 in3/pile=580.22 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X117 has Section Modulus = 172.0 in3/pile=2818.56 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.11(in) based on E (ksi)=29000.00 and | (in4)/pile=1220.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 5.000 0.184 0.036841
* Below Base
5.000 0.284 12.00 0.681 0.056716
12.00 0.681 27.00 1.107 0.028403
* Earth Queck
0.000 0.079 5.000 0.020 -0.01192
* Sur- charg
0.000 0.000 0.250 0.249 0.997387
0.250 0.249 0.500 0.249 -0.00262
0.500 0.249 0.750 0.248 -0.00263
0.750 0.248 1.000 0.247 -0.00265
1.000 0.247 1.250 0.247 -0.00268
1.250 0.247 1.500 0.246 -0.00272
1.500 0.246 1.750 0.245 -0.00276
1.750 0.245 2.000 0.245 -0.00281
2.000 0.245 2.250 0.244 -0.00287
2.250 0.244 2.500 0.243 -0.00292
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2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00

0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500

0.243
0.242
0.242
0.241
0.240
0.239
0.238
0.238
0.237
0.236
0.235
0.233
0.231
0.229
0.227
0.225
0.223
0.221
0.219
0.216
0.214
0.210
0.205
0.201
0.196
0.192
0.188
0.184
0.179
0.175
Sur-
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
charg
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000

0.242
0.242
0.241
0.240
0.239
0.238
0.238
0.237
0.236
0.235
0.233
0.231
0.229
0.227
0.225
0.223
0.221
0.219
0.216
0.214
0.210
0.205
0.201
0.196
0.192
0.188
0.184
0.179
0.175
0.000

0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

-0.00299
-0.00305
-0.00312
-0.00319
-0.00326
-0.00334
-0.00341
-0.00348
-0.00355
-0.00363
-0.00373
-0.00386
-0.00397
-0.00408
-0.00417
-0.00425
-0.00431
-0.00436
-0.00440
-0.00442
-0.00444
-0.00444
-0.00442
-0.00438
-0.00432
-0.00426
-0.00419
-0.00412
-0.00405
-0.17544

0.000337
0.000336
0.000336
0.000335
0.000333
0.000332
0.000330
0.000328
0.000325
0.000322
0.000319
0.000315
0.000312
0.000307
0.000303
0.000299
0.000294
0.000289
0.000283
0.000278
0.000269
0.000257
0.000245
0.000231
0.000218
0.000204
0.000190
0.000176
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9.000 0.002 9.500 0.003 0.000161
9.500 0.003 10.00 0.003 0.000147
10.00 0.003 11.00 0.003 0.000126
11.00 0.003 12.00 0.003 0.000099
12.00 0.003 13.00 0.003 0.000073
13.00 0.003 14.00 0.003 0.000049
14.00 0.003 15.00 0.003 0.000027
15.00 0.003 16.00 0.003 0.000007
16.00 0.003 17.00 0.003 -0.00001
17.00 0.003 18.00 0.003 -0.00002
18.00 0.003 19.00 0.003 -0.00003
19.00 0.003 20.00 0.000 -0.00293
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 Z2 P2 Slope
* Below Base
6.000 0.287 9.000 1.149 0.287228
9.000 1.149 12.00 2.011 0.287228
12.00 2.011 15.00 2.364 0.117905
15.00 2.366 18.00 2.713 0.115805
18.00 2.713 21.00 3.063 0.116796
21.00 3.064 24.00 3.403 0.112853
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 5.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 5.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
5' Seismic
Depth(ft)
— 0 S

10

- 15

20

Moment Equilibrium
Force Equilibrium

- 25 0 1 ksf
\ |

Net Pressure Diagram

Top Deflection=0.11(in)
Depth(ft) Max. Shear=24.36 kip Max. Moment=81.14 kip-ft Max Deflection=0.11
-0

10

- 15

- 20

- 25

24.36 kip 0 81.14 kip-ft 0 0.106(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14X117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\5' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #156



Color | Name Unit Effective | Effective
Color | Name Type |Bond |Bond Out-of-Plane Weight | Cohesion | Friction
I(.f(:)ngth giilmeter Spacing (ft) (pcf) (psf) Ang|e (°)
B | Piewal7) | Pile 5 . CL 115 2,000 0
[] | Tieback (Wall 7) | Anchor | 29 08 5 Undrained
] | sm 125 0 33

3.10
[
4,460
d
4,455 6,848[B3 Ibf
= 3
4,450 dO: 79;Ibf E ?ﬂ'
4,445 q ‘39N ------------------------------
|

c 4,440 l i ‘ ‘ &
3 ARSIy
S 4,435 #
] : 9= 10,000 bf
> N~
) —
TN

Distance

(& GERHART COLE Wall 7 -20 1t - Temporary Cass

14600 South Railroad Crossing
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Color | Name Type |Bond |Bond Out-of-Plane
Length | Diameter | Spacing (ft)
(ft) (ft)

B | File(Wall7) Pile 5

D Tieback (Wall 7) | Anchor | 29 0.8 5

Elevation

Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) | (psf) Angle (°)
B c 115 2,000 0
Undrained
] | sm 125 0 33

Distance

{& GERHART COLE

Wall 7 - 20 ft - Temporary Case - Non Circular

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective
Color | Name Type |Bond |Bond Out-of-Plane Weight Cohesion | Friction
:_ftta)ngth gi?meter Spacing (ft) (pcf) (psf) Angle (°)
B | Piewal7) | Pile 5 . CL Drained | 115 150 28
D Tieback (Wall 7) | Anchor | 29 0.8 5 D SM 125 0 33

Elevation

-30 -20 -10 0 10 20 30 40 50 60 70 80

Distance

Wall 7 - 18 ft - Long Term

{& GERHART COLE

14600 South Railroad Crossing
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Bond
Length
(ft)

Bond
Diameter
(ft)

Color | Name Type

Out-of-Plane
Spacing (ft)

Pile (Wall 7) | Pile

5

)

Tieback (Wall 7) | Anchor | 29 0.8

5

4,460
4,455
4,450
4,445
4,440
4,435

Color | Name

Unit

Weight

(pcf)

Effective
Cohesion

(psf)

Effective
Friction
Angle (°)

CL Drained

115

150

28

SM

|

125

0

33

o
N
I
o

©
S
g

g

3
Y\

He— 18 ft

A

| =

L}

[ V]
)

—

4,430
4,425
4,420
4,415
4,410

Elevation

N

4,405 | | |

10
Distance

60

70 80

Wall 7 - 18 ft - Long Term - Non Circular

{& GERHART COLE

14600 South Railroad Crossing
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Color | Name Type |Bond |Bond Out-of-Plane
Length | Diameter | Spacing (ft)
(ft) (ft)
B | File(Wall7) Pile 5
D Tieback (Wall 7) | Anchor | 29 0.8 5
4,460
4,455
4,450

Elevation

Horz Seismic Coef.: 0.235

1.77

Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) | (psf) Angle (°)
B c 115 2,000 0
Undrained
] | sm 125 0 33

8.595!8 Ibf

=

7.2 0Q Ibf

-
Hk\?L 39

Distance

{& GERHART COLE

Wall 7 - 18 ft - Psuedo Static Case

14600 South Railroad Crossing
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Color | Name Unit Effective | Effective
Color | Name Type |Bond |Bond Out-of-Plane Weight | Cohesion | Friction
I(.f(:)ngth giilmeter Spacing (ft) (pcf) (psf) Angle (°)
B | Piewal7) | Pile 5 . CL 115 2,000 0
[] | Tieback (Wall 7) | Anchor | 29 08 5 Undrained
] | sm 125 0 33
1.69
o
4,460 )
4,455 8.¥9|bf
Horz Seismic Coef.: 0.235 =

Elevation

9,0 0Q Ibf

Distance

{& GERHART COLE

Wall 7 - 18 ft - Psuedo Static Case - Non Circular

14600 South Railroad Crossing
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Wall 2 Calculations
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Xp=94.0

146th South
23.5' Temporary

Xa=94.0

Z=0, Wall Top

Z=23.5, Wall Base

Xp=0,Xa=0

GWT

Z=47.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/18/2024

Wall Height=23.5 Total Soil Types= 4

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\23.5' Temporary.ep8

* INPUT DATA *

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 235 0.0 235 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 10.84 per one linear foot (or meter) width along wall height

Total Static Force above Base= 10.84. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.60 23.50 0.60 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
23.50 0.91 26.00 1.01 0.0369 0.3073
26.00 0.97 28.00 1.04 0.0368 0.2947
28.00 1.04 29.00 1.05 0.0129 0.2066
29.00 1.29 32.00 1.32 0.0128 0.2430
32.00 1.12 40.00 1.22 0.0123 0.2137
40.00 1.45 47.00 1.54 0.0131 0.2500

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

24.50 0.39 26.00 0.98 0.391 3.2546
26.00 1.02 28.00 1.87 0.425 3.3966
28.00 1.87 29.00 2.08 0.213 3.3946
29.00 1.66 32.00 212 0.155 2.9393
32.00 2.50 40.00 4.01 0.188 3.2592
40.00 3.37 47.00 4.42 0.150 2.8424

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/18/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\23.5' Temporary.ep8
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146th South
RR 1 Temporary
Depth(fry 0000 0.930 o.cTeo o.cho 0.1‘20 0.1‘50 0.1‘80 0.2‘10 0.2‘40 0.2‘70 o.s;oo Pressure (ksf)
0 — 1.17 0.23 Max.
5 — /
10— 0.07
15 ——
0.03
20 —
0.02
25 ——
30 —
35 — 0.01
40 —
45 —
0.00
50 ——
, Max. Pressure=0.23
55 — At depth=1.17
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com
a0

Licensed to 4324324234 3424343
Date: 10/21/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR1 Temporary.

Wall Height, H= 23.5 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.225 at depth =1.17

X Width Strip Load
.0 5.0 .25
5.0 10.0 .25

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
23.5' Temporary

Depth(ft)
-0

10
- 15

- 20

25

30

0 1 ksf
L3 | \

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 10/21/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\23.5' Temporary.sh8

Wall Height=23.5 Pile Diameter=1.2 Pile Spacing=6.5 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=7.28 Min. Pile Length=30.78
MOMENT IN PILE: Max. Moment=68.34 per Pile Spacing=6.5 at Depth=20.86

PILE SELECTION:

Request Min. Section Modulus = 29.8 in3/pile=488.68 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 2.0 15.0 6.5 28.9* 27.9 7.5 11.1 19.1
2. Tieback 7.0 15.0 6.5 26.9 26.0 7.0 8.5 17.8
3. Tieback 14.0 15.0 6.5 43.3 41.8 11.2 4.9 28.6

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.600 23.50 0.600 0.000000
* Below Base
23.50 0.914 26.00 1.006 0.036871
26.00 0.965 28.00 1.039 0.036841
28.00 1.039 29.00 1.052 0.012933
29.00 1.286 32.00 1.325 0.012781
* Sur- charge
0.000 0.000 1.175 0.225 0.191632
1.175 0.225 2.350 0.201 -0.020628
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2.350 0.201 3.525 0.178 -0.019667
3.525 0.178 4.700 0.156 -0.018347
4.700 0.156 5.875 0.137 -0.016784
5.875 0.137 7.050 0.119 -0.015095
7.050 0.119 8.225 0.103 -0.013385
8.225 0.103 9.400 0.089 -0.011733
9.400 0.089 10.575 0.077 -0.010193
10.575 0.077 11.750 0.067 -0.008796
11.750 0.067 12.925 0.058 -0.007557
12.925 0.058 14.100 0.050 -0.006473
14.100 0.050 15.275 0.044 -0.005536
15.275 0.044 16.450 0.038 -0.004734
16.450 0.038 17.625 0.034 -0.004050
17.625 0.034 18.800 0.030 -0.003470
18.800 0.030 19.975 0.026 -0.002979
19.975 0.026 21.150 0.023 -0.002563
21.150 0.023 22.325 0.020 -0.002210
22.325 0.020 23.500 0.018 -0.001912
23.500 0.018 25.850 0.015 -0.001551
25.850 0.015 28.200 0.012 -0.001181
28.200 0.012 30.550 0.010 -0.000911
30.550 0.010 32.900 0.008 -0.000710
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
24.50 0.391 26.00 0.976 0.390551
26.00 1.017 28.00 1.866 0.424574
28.00 1.866 29.00 2.078 0.212504
29.00 1.660 32.00 2124 0.154609
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.50
2 23.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 23.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
23.5' Temporary

Depth(ft)
-0

10

- 15

20

25

~ 30

0 1 ksf
L35 | |
Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.00(in)
Depth(ft) Max. Shear=26.58 kip Max. Moment=68.34 kip-ft Max Deflection=0.06(in)

10

- 15

20

25

~ 30

- 35 26.58 kip 0 68.34 kip-ft 0 0.062(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.5 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\23.5' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #169



146th South
15' Temporary

Xa=60.0

Z=0, Wall Top

Z=15.0, Wall Base

Xp=0,Xa=0

This case is for before the
box culvert is installed for the
23.5' temporary case

GWT

GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234‘ 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/21/2024

* INPUT DATA *

Wall Height=15.0 Total Soil Types= 4

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\15' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 15.0 0.0 15.0 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 4.40 per one linear foot (or meter) width along wall height

Total Static Force above Base= 4.40. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.38 15.00 0.38 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
15.00 0.60 26.00 1.01 0.0369 0.3073
26.00 0.97 28.00 1.04 0.0368 0.2947
28.00 1.04 29.00 1.05 0.0129 0.2066
29.00 1.29 30.00 1.30 0.0128 0.2430

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

16.00 0.39 26.00 4.30 0.391 3.2546
26.00 4.47 28.00 5.32 0.425 3.4013
28.00 5.32 29.00 5.54 0.213 3.4050
29.00 4.42 30.00 4.59 0.173 3.2935

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/21/2024 File Name: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\15' Temporary.ep8
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146th South
RR 1 Temporary
; Depth(ft) 0000 0.940 0.0‘80 o.1‘20 o.1‘eo o.z‘oo o.2‘4o o.z‘so 0.3‘20 o.s;eo o.zToo Pressure (ksf)
0.30
5 | I
0.33
10— 9.75 0.34 Max.
0.33
15 —— 0.32
20 ——
0.25
25 ——
30 — 0.18
, Max. Pressure= 0.34
3B — At depth=9.75
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/21/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR2 Temporary.

Wall Height, H= 15 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.336 at depth =9.75

X Line Load
25.5 .20
X Width Strip Load
.0 5.0 .25
5.0 30.0 .25
21.0 9.0 1.26

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

15' Temporary

Depth(ft)
-0

10

R

- 20

0 1 ksf

L 25
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 10/21/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\15' Temporary.sh8

Wall Height=15.0 Pile Diameter=1.2 Pile Spacing=6.5 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=6.45 Min. Pile Length=21.45
MOMENT IN PILE: Max. Moment=57.58 per Pile Spacing=6.5 at Depth=12.89

PILE SELECTION:

Request Min. Section Modulus = 25.1 in3/pile=411.73 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 2.0 15.0 6.5 24.2* 23.3 6.3 6.7 15.9
2. Tieback 7.0 15.0 6.5 36.9 35.7 9.6 4.1 24 .4

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.382 15.000 0.382 0.000000
* Below Base
15.000 0.601 26.000 1.006 0.036871
* Sur- charge
0.000 0.000 0.750 0.261 0.347599
0.750 0.261 1.500 0.271 0.014023
1.500 0.271 2.250 0.281 0.013545
2.250 0.281 3.000 0.291 0.012846
3.000 0.291 3.750 0.300 0.011947
3.750 0.300 4.500 0.308 0.010871
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4.500 0.308 5.250 0.315 0.009649
5.250 0.315 6.000 0.322 0.008313
6.000 0.322 6.750 0.327 0.006894
6.750 0.327 7.500 0.331 0.005425
7.500 0.331 8.250 0.334 0.003936
8.250 0.334 9.000 0.336 0.002455
9.000 0.336 9.750 0.336 0.001008
9.750 0.336 10.500 0.336 -0.000384
10.500 0.336 11.250 0.335 -0.001704
11.250 0.335 12.000 0.333 -0.002938
12.000 0.333 12.750 0.330 -0.004075
12.750 0.330 13.500 0.326 -0.005109
13.500 0.326 14.250 0.321 -0.006036
14.250 0.321 15.000 0.316 -0.006855
15.000 0.316 16.500 0.304 -0.007873
16.500 0.304 18.000 0.291 -0.008897
18.000 0.291 19.500 0.277 -0.009561
19.500 0.277 21.000 0.262 -0.009920
21.000 0.262 22.500 0.247 -0.010029
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
16.000 0.391 26.000 4.296 0.390551
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.50
2 15.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
15' Temporary

Depth(ft)
-0

10

R

- 20

0 1 ksf
\ \

Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

- 25

Top Deflection=0.00(in)
Depth(ft) Max. Shear=25.74 kip Max. Moment=57.58 kip-ft Max Deflection=0.04(in)

10

- 15

- 20

L 25 25.74 kip 0 57.58 kip-ft 0 0.039(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.5 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\15' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #175



Xp=86.0

146th South

21.5' Permanent

Xa=86.0

Z=0, Wall Top

Z=21.5, Wall Base

Xp=0,Xa=0

GWT

GWT

Z=43.0

Wall Height=21.5

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/11/2024

Total Soil Types= 4

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Permanent.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 215 0.0 215 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 9.09 per one linear foot (or meter) width along wall height

Total Static Force above Base= 9.09. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.55 21.50 0.55 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
21.50 0.84 26.00 1.01 0.0369 0.3073
26.00 0.97 28.00 1.04 0.0368 0.2947
28.00 1.04 29.00 1.05 0.0129 0.2066
29.00 1.29 32.00 1.32 0.0128 0.2430
32.00 1.12 40.00 1.22 0.0123 0.2137
40.00 1.45 43.00 1.49 0.0131 0.2500

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

22.50 0.39 26.00 1.76 0.391 3.2546
26.00 1.83 28.00 2.68 0.425 3.3986
28.00 2.68 29.00 2.89 0.213 3.3976
29.00 2.31 32.00 2.78 0.157 2.9851
32.00 3.28 40.00 4.79 0.188 3.2574
40.00 4.03 43.00 4.47 0.146 2.7699

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/11/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\121.5' Permanent.ep8
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146th South
RR 1
Depth(fry 0000 0.970 0.1‘40 0.2‘10 0.2‘80 0.3‘50 o.ATzo o.ATgo 0.5‘60 o.eTao 0.7‘00 Pressure (ksf)
5 4.30 0,6268 Max.
10— /e/
15 — 0.21
20— 0.11
25 ——
30 —
0.04
35—
40 —
0.02
45 —
, Max. Pressure= 0.68
50 — At depth=4.30
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR1.Ip8

Wall Height, H=21.5 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.676 at depth =4.30

X Line Load
9.5 .20
X Width Strip Load
.0 5.0 .25
5.0 10.0 .25
5.0 9.0 1.26

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

21.5' Permanent
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Permanent.sh8

Wall Height=21.5 Pile Diameter=1.2 Pile Spacing=6.5 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=7.22 Min. Pile Length=28.72
MOMENT IN PILE: Max. Moment=54.33 per Pile Spacing=6.5 at Depth=19.68

PILE SELECTION:

Request Min. Section Modulus = 23.7 in3/pile=388.46 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 2.0 15.0 6.5 39.5* 38.1 10.2 10.1 26.0
2. Tieback 7.0 15.0 6.5 415 40.1 10.7 7.5 27.4
3. Tieback 14.0 15.0 6.5 48.1 46.5 12.5 3.9 31.8

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.549 21.50 0.549 0.000000
* Below Base
21.50 0.840 26.00 1.006 0.036871
26.00 0.965 28.00 1.039 0.036841
28.00 1.039 29.00 1.052 0.012933
* Sur- charg
0.000 0.000 1.075 0.443 0.412170
1.075 0.443 2.150 0.586 0.133172
2.150 0.586 3.225 0.661 0.069149
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3.225 0.661 4.300 0.676 0.014239
4.300 0.676 5.375 0.652 -0.02228
5.375 0.652 6.450 0.606 -0.04245
6.450 0.606 7.525 0.551 -0.05132
7.525 0.551 8.600 0.494 -0.05328
8.600 0.494 9.675 0.439 -0.05138
9.675 0.439 10.75 0.387 -0.04753
10.75 0.387 11.82 0.341 -0.04288
11.82 0.341 12.90 0.300 -0.03807
12.90 0.300 13.97 0.264 -0.03347
13.97 0.264 15.05 0.233 -0.02924
15.05 0.233 16.12 0.206 -0.02545
16.12 0.206 17.20 0.182 -0.02211
17.20 0.182 18.27 0.161 -0.01920
18.27 0.161 19.35 0.143 -0.01668
19.35 0.143 20.42 0.128 -0.01451
20.42 0.128 21.50 0.114 -0.01264
21.50 0.114 23.65 0.092 -0.01035
23.65 0.092 25.80 0.075 -0.00796
25.80 0.075 27.95 0.061 -0.00618
27.95 0.061 30.10 0.051 -0.00485
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
22.50 0.391 26.00 1.757 0.390551
26.00 1.830 28.00 2.680 0.424828
28.00 2.680 29.00 2.892 0.212691
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.50
2 21.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 21.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

21.5' Permanent

Depth(ft)
-0

39.5% kip
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0 1 ksf

\ |
Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.00(in)
Depth(ft) Max. Shear=25.82 kip Max. Moment=54.33 kip-ft Max Deflection=0.04(in)
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25

- 30

25.82 kip 0 54.33 kip-ft 0 0.037(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.5 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 221.5' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #181



146th South

21.5" Seismic

Xp=86.0 Xa=86.0
Xp=0,Xa=0
Z=0, Wall Top L
GWT
Z=21.5, Wall Base
GWT
- I
|
|
|
Z=43.0
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/11/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Seismic.ep8
*INPUT DATA *
Wall Height=21.5 Total Soil Types= 4
Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:
Line Z1 Xa1 zZ2 Xa2 Soil No. Description
1 0.0 0.0 0.0 800.0 4 FILL
2 8.0 0.0 8.0 800.0 1 SM
3 15.0 0.0 15.0 800.0 2 ML
4 26.0 0.0 26.0 800.0 1 SM
5 29.0 0.0 29.0 800.0 3 CL
6 32.0 0.0 32.0 800.0 2 ML
7 40.0 0.0 40.0 800.0 3 CL
Water Table at Active Side:
Point Z-water X-water
1 28.0 0.0
2 13.0 25.0
3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 215 0.0 215 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 13.94 per one linear foot (or meter) width along wall height

Total Static Force above Base= 9.09. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line
Total Earthquake Force above Base= 4.85. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.55 21.50 0.55 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
21.50 1.29 26.00 1.54 0.0564 0.4701
26.00 1.49 28.00 1.60 0.0567 0.4535
28.00 1.60 29.00 1.60 0.0054 0.0857
29.00 1.91 32.00 1.92 0.0032 0.0600
32.00 1.66 40.00 1.73 0.0090 0.1571
40.00 2.02 43.00 2.04 0.0084 0.1593

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

22.50 0.39 26.00 1.76 0.391 3.2546
26.00 1.83 28.00 2.68 0.425 3.3986
28.00 2.68 29.00 2.89 0.213 3.3976
29.00 2.31 32.00 2.78 0.157 2.9851
32.00 3.28 40.00 4.79 0.188 3.2574
40.00 4.03 43.00 4.47 0.146 2.7699

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthg. Force, Ee = 4.85
No Zq1 Pq1 2q2 Pq2 Slope

0 0.00 0.361 21.50 0.090 -0.013

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/11/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Seismic.ep8
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146th South
RR 1 Seismic (Dead Loads Only)
Depthfy 0000 0030 0060 0090 020 0150 0180 0210 0.240 0.270 0.300 Pressure (ksf)
Dep | | | | | | | | | |
0 1.08 0.23 Max.
5 — /
10 — 0.08
15 — 0.04
20— 0.02
25
30 —
0.01
35—
40 —
0.00
45 —
, Max. Pressure=0.23
50 — At depth=1.08
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR1 Seismic.Ip8

Wall Height, H=21.5 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.230 at depth = 1.08

X Line Load
9.5 .20
X Width Strip Load
.0 5.0 .25
5.0 10.0 .25

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

21.5' Seismic
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Seismic.sh8

Wall Height=21.5 Pile Diameter=1.2 Pile Spacing=6.5 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=8.48 Min. Pile Length=29.98
MOMENT IN PILE: Max. Moment=58.79 per Pile Spacing=6.5 at Depth=19.88

PILE SELECTION:

Request Min. Section Modulus = 25.7 in3/pile=420.41 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 2.0 15.0 6.5 39.9* 38.5 10.3 101 26.3
2. Tieback 7.0 15.0 6.5 35.0 33.8 9.1 7.5 231
3. Tieback 14.0 15.0 6.5 47.5 459 12.3 3.9 31.3

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.549 21.50 0.549 0.000000
* Below Base
21.50 1.286 26.00 1.539 0.056406
26.00 1.485 28.00 1.599 0.056693
28.00 1.599 29.00 1.604 0.005368
29.00 1.908 32.00 1.917 0.003157
* Earth Queck
0.000 0.361 21.50 0.090 -0.01260
* Sur- charg
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0.000 0.000 1.075 0.230 0.214168
1.075 0.230 2.150 0.210 -0.01836
2.150 0.210 3.225 0.191 -0.01820
3.225 0.191 4.300 0.172 -0.01780
4.300 0.172 5.375 0.153 -0.01708
5.375 0.153 6.450 0.136 -0.01606
6.450 0.136 7.525 0.120 -0.01480
7.525 0.120 8.600 0.106 -0.01341
8.600 0.106 9.675 0.093 -0.01199
9.675 0.093 10.75 0.082 -0.01060
10.75 0.082 11.82 0.072 -0.00930
11.82 0.072 12.90 0.063 -0.00811
12.90 0.063 13.97 0.055 -0.00705
13.97 0.055 15.05 0.049 -0.00612
15.05 0.049 16.12 0.043 -0.00530
16.12 0.043 17.20 0.038 -0.00459
17.20 0.038 18.27 0.034 -0.00398
18.27 0.034 19.35 0.030 -0.00346
19.35 0.030 20.42 0.027 -0.00301
20.42 0.027 21.50 0.024 -0.00262
21.50 0.024 23.65 0.019 -0.00215
23.65 0.019 25.80 0.016 -0.00165
25.80 0.016 27.95 0.013 -0.00129
27.95 0.013 30.10 0.011 -0.00101
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 Z2 P2 Slope
* Below Base
22.50 0.391 26.00 1.757 0.390551
26.00 1.830 28.00 2.680 0.424828
28.00 2.680 29.00 2.892 0.212691
29.00 2.310 32.00 2.781 0.157019
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 6.50
2 21.50 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 21.50 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

21.5" Seismic

Depth(ft)
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Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.00(in)
Depth(ft) Max. Shear=26.76 kip Max. Moment=58.79 kip-ft Max Deflection=0.05(in)

10

- 15

20

25

~ 30

L 35 26.76 kip 0 58.79 kip-ft 0 0.046(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 6.5 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 221.5' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #187



Xp=76.0

146th South
19' Temporary

Xa=76.0

Z=0, Wall Top

Z=19.0, Wall Base

Xp=0,Xa=0

GWT

GWT

Z=38.0

Wall Height=19.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/14/2024

Total Soil Types= 4

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\19' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 19.0 0.0 19.0 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base=7.10 per one linear foot (or meter) width along wall height

Total Static Force above Base= 7.10. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.49 19.00 0.49 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
19.00 0.75 26.00 1.01 0.0369 0.3073
26.00 0.97 28.00 1.04 0.0368 0.2947
28.00 1.04 29.00 1.05 0.0129 0.2066
29.00 1.29 32.00 1.32 0.0128 0.2430
32.00 1.13 38.00 1.20 0.0119 0.2074

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

20.00 0.39 26.00 2.73 0.391 3.2546
26.00 2.85 28.00 3.70 0.425 3.4001
28.00 3.70 29.00 3.91 0.213 3.4010
29.00 3.12 32.00 3.60 0.160 3.0393
32.00 4.26 38.00 5.39 0.187 3.2536

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/14/2024 File Name: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\19' Temporary.ep8
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146th South

RR 2 Temporary
. Depth(ft) 0.000 0.0‘40 0.0‘80 0.1‘20 0.1‘60 0.2‘00 0.2‘40 0.2‘80 0.3‘20 0.%60 O.ZTOO Pressure (ksf)
5 —— 0.31
10 — 9.50 0.34 Max.

0.32
15 —
0.28
20 —
25 ——
0.19
30 —
35 —
0.12
40 ——
, Max. Pressure= 0.34
45 L At depth=9.50
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR2 Temporary.

Wall Height, H= 19 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.336 at depth = 9.50

X Line Load
25.5 .20
X Width Strip Load
.0 5.0 .25
5.0 30.0 .25
21.0 9.0 1.26

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
19' Temporary

Depth(ft)
-0

10

15

r 20

r 25

0 1 ksf

L 30
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 10/17/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\19' Temporary.sh8

Wall Height=19.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=6.78 Min. Pile Length=25.78
MOMENT IN PILE: Max. Moment=67.36 per Pile Spacing=5.0 at Depth=16.38

PILE SELECTION:

Request Min. Section Modulus = 29.4 in3/pile=481.70 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 3.0 15.0 5.0 31.1* 30.0 8.0 8.3 20.5
2. Tieback 9.5 15.0 5.0 38.3 37.0 9.9 4.9 253

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.486 19.00 0.486 0.000000
* Below Base
19.00 0.748 26.00 1.006 0.036871
* Sur- charge
0.000 0.000 0.950 0.264 0.277399
0.950 0.264 1.900 0.277 0.013854
1.900 0.277 2.850 0.289 0.013097
2.850 0.289 3.800 0.301 0.012008
3.800 0.301 4.750 0.311 0.010634
4.750 0.311 5.700 0.319 0.009036
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5.700 0.319 6.650 0.326 0.007277
6.650 0.326 7.600 0.331 0.005424
7.600 0.331 8.550 0.335 0.003540
8.550 0.335 9.500 0.336 0.001679
9.500 0.336 10.450 0.336 -0.000109
10.450 0.336 11.400 0.334 -0.001787
11.400 0.334 12.350 0.331 -0.003325
12.350 0.331 13.300 0.327 -0.004705
13.300 0.327 14.250 0.321 -0.005916
14.250 0.321 15.200 0.315 -0.006954
15.200 0.315 16.150 0.307 -0.007821
16.150 0.307 17.100 0.299 -0.008526
17.100 0.299 18.050 0.290 -0.009078
18.050 0.290 19.000 0.281 -0.009490
19.000 0.281 20.900 0.263 -0.009863
20.900 0.263 22.800 0.244 -0.010023
22.800 0.244 24.700 0.225 -0.009873
24.700 0.225 26.600 0.207 -0.009507
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
20.00 0.391 26.00 2.734 0.390551
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 19.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 19.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
19' Temporary

Depth(ft)
-0

- 10

- 15

20

25

0 1 ksf
\ |

Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

- 30

Top Deflection=0.00(in)
Depth(ft) Max. Shear=26.08 kip Max. Moment=67.36 kip-ft Max Deflection=0.06(in)

e —’ ,,,,,,,,,,,,,,

10

- 15

20

25

L 30  26.08kip 0 67.36 kip-ft 0 0.060(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\19' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #193



Xp=68.0

146th South

17' Permanent

Xa=68.0

Z=0, Wall Top

Z=17.0, Wall Base

Xp=0,Xa=0

GWT

GWT

Z=34.0

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/11/2024

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Permanent.ep8

Wall Height=17.0 Total Soil Types= 4

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 17.0 0.0 17.0 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 5.68 per one linear foot (or meter) width along wall height

Total Static Force above Base= 5.68. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.43 17.00 0.43 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
17.00 0.67 26.00 1.01 0.0369 0.3073
26.00 0.97 28.00 1.04 0.0368 0.2947
28.00 1.04 29.00 1.05 0.0129 0.2066
29.00 1.29 32.00 1.32 0.0128 0.2430
32.00 1.13 34.00 1.15 0.0119 0.2074

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

18.00 0.39 26.00 3.51 0.391 3.2546
26.00 3.66 28.00 4.51 0.425 3.4008
28.00 4.51 29.00 4.72 0.213 3.4032
29.00 3.77 32.00 4.26 0.162 3.0865
32.00 5.05 34.00 5.41 0.185 3.2062

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/11/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Permanent.ep8
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146th South

RR 2
. Depth(ft) 0.000 0.0‘80 0.1‘60 0.2‘40 0.3‘20 0.4‘00 0.4180 0.5‘60 0.6‘40 0.7‘20 0.8‘00 Pressure (ksf)
5 — 5.10 ) %;% Max.

/0{
10 —
0.51

15 —

0.39
20 —
25 — 0.23
30 —

0.14
35 —
, Max. Pressure=0.79
40 — At depth: 5.10
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR2.Ip8

Wall Height, H= 17 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.789 at depth =5.10

X Line Load
9.5 .20
25.5 .20

X Width Strip Load

.0 5.0 .25
5.0 25.0 .25
5.0 9.0 1.26
21.0 9.0 .93

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
17' Permanent

Depth(ft)
-0

10

- 15

- 20

L 25
0 1 ksf

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Permanent.sh8

Wall Height=17.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=7.42 Min. Pile Length=24.42
MOMENT IN PILE: Max. Moment=54.27 per Pile Spacing=5.0 at Depth=15.19

PILE SELECTION:

Request Min. Section Modulus = 23.7 in3/pile=388.10 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 3.0 15.0 5.0 43.0* 415 11.1 7.2 28.4
2. Tieback 9.5 15.0 5.0 434 41.9 11.2 3.9 28.7

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.434 17.00 0.434 0.000000
* Below Base
17.00 0.674 26.00 1.006 0.036871
* Sur- charg
0.000 0.000 0.850 0.429 0.504807
0.850 0.429 1.700 0.581 0.178992
1.700 0.581 2.550 0.691 0.129190
2.550 0.691 3.400 0.757 0.077649
3.400 0.757 4.250 0.786 0.034601
4.250 0.786 5.100 0.789 0.003138
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5.100 0.789 5.950 0.774 -0.01780
5.950 0.774 6.800 0.748 -0.03064
6.800 0.748 7.650 0.716 -0.03780
7.650 0.716 8.500 0.681 -0.04115
8.500 0.681 9.350 0.645 -0.04208
9.350 0.645 10.20 0.610 -0.04152
10.20 0.610 11.05 0.576 -0.04009
11.05 0.576 11.90 0.543 -0.03819
11.90 0.543 12.75 0.513 -0.03608
12.75 0.513 13.60 0.484 -0.03392
13.60 0.484 14.45 0.457 -0.03179
14.45 0.457 15.30 0.431 -0.02976
15.30 0.431 16.15 0.408 -0.02785
16.15 0.408 17.00 0.386 -0.02607
17.00 0.386 18.70 0.345 -0.02365
18.70 0.345 20.40 0.310 -0.02080
20.40 0.310 22.10 0.279 -0.01836
22.10 0.279 23.80 0.251 -0.01625
23.80 0.251 25.50 0.227 -0.01442
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
18.00 0.391 26.00 3.515 0.390551
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 17.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 17.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
17' Permanent

Depth(ft)
-0

43.0* kip

- 10

- 15

- 20

- 25
0 1 ksf
\ |

Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.00(in)
Depth(ft) Max. Shear=25.99 kip Max. Moment=54.27 kip-ft Max Deflection=0.04(in)

- 10

- 15

- 20

- 25

25.99 kip 0 54.27 kip-ft 0 0.038(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #199



146th South

17' Seismic

Xp=68.0 Xa=68.0
Xp=0,Xa=0
Z=0, Wall Top -
Gwr
Z=17.0, Wall Base
GWT \
|
\
|
\
Z=34.0 \
<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343 ‘
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/11/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Seismic.ep8
*INPUT DATA *
Wall Height=17.0 Total Soil Types= 4
Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:
Line Z1 Xa1 zZ2 Xa2 Soil No. Description
1 0.0 0.0 0.0 800.0 4 FILL
2 8.0 0.0 8.0 800.0 1 SM
3 15.0 0.0 15.0 800.0 2 ML
4 26.0 0.0 26.0 800.0 1 SM
5 29.0 0.0 29.0 800.0 3 CL
6 32.0 0.0 32.0 800.0 2 ML
7 40.0 0.0 40.0 800.0 3 CL
Water Table at Active Side:
Point Z-water X-water
1 28.0 0.0
2 13.0 25.0
3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 17.0 0.0 17.0 800.0 2 ML
2 26.0 0.0 26.0 800.0 1 SM
3 29.0 0.0 29.0 800.0 3 CL
4 32.0 0.0 32.0 800.0 2 ML
5 40.0 0.0 40.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0
2 28.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 8.73 per one linear foot (or meter) width along wall height

Total Static Force above Base= 5.68. Distributed in Apparent Envelope along wall height. Ignore soil layers and water line
Total Earthquake Force above Base= 3.05. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Z1 Pa1 z2 Pa2 Slope Coef.

0.00 0.43 17.00 0.43 0.0000 0.0000

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
17.00 1.03 26.00 1.54 0.0565 0.4708
26.00 1.49 28.00 1.60 0.0567 0.4535
28.00 1.60 29.00 1.60 0.0054 0.0857
29.00 1.91 32.00 1.92 0.0032 0.0600
32.00 1.66 34.00 1.68 0.0107 0.1854

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

18.00 0.39 26.00 3.51 0.391 3.2546
26.00 3.66 28.00 4.51 0.425 3.4008
28.00 4.51 29.00 4.72 0.213 3.4032
29.00 3.77 32.00 4.26 0.162 3.0865
32.00 5.05 34.00 5.41 0.185 3.2062

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthq. Force, Ee = 3.05
No Zq1 Pq1 2q2 Pg2 Slope

0 0.00 0.287 17.00 0.072 -0.013

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/11/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Seismic.ep8
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146th South
RR 2 Seismic (Dead Loads Only)
Depthfy 0000 0030 0060 0090 020 0150 0180 0210 0.240 0.270 0.300 Pressure (ksf)
oep | | | \ | | | | | |
0 0.85 0.24 Max.
0.22
5 | I
0.17
10 ——
0.14
15 —
0.11
20 ——
25 —— 0.06
30 —
0.04
35—
. Max. Pressure= 0.24
40 — At depth: 0.85
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR2 Seismic.Ip8

Wall Height, H= 17 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.244 at depth = 0.85

X Line Load
9.5 .20
25.5 .20
X Width Strip Load
.0 5.0 .25
5.0 25.0 .25

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

17" Seismic
Depth(ft)
-0
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15
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\ |
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
Licensed to 4324324234 3424343 Date: 12/30/2024

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17* Seismic.sh8

Wall Height=17.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=7.20 Min. Pile Length=24.20
MOMENT IN PILE: Max. Moment=41.05 per Pile Spacing=5.0 at Depth=15.29

PILE SELECTION:

Request Min. Section Modulus = 17.9 in3/pile=293.54 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = 0.00(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 3.0 15.0 5.0 36.5* 35.2 9.4 7.2 241
2. Tieback 9.5 15.0 5.0 30.5 29.4 7.9 3.9 201

* Top Brace increased by 15% (DM7.2-103)
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.434 17.00 0.434 0.000000
* Below Base
17.00 1.031 26.00 1.540 0.056494
* Earth Queck
0.000 0.287 17.00 0.072 -0.01266
* Sur- charg
0.000 0.000 0.850 0.244 0.286688
0.850 0.244 1.700 0.237 -0.00765
1.700 0.237 2.550 0.230 -0.00805
2.550 0.230 3.400 0.223 -0.00854
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3.400 0.223 4.250 0.215 -0.00900
4.250 0.215 5.100 0.207 -0.00939
5.100 0.207 5.950 0.199 -0.00964
5.950 0.199 6.800 0.191 -0.00977
6.800 0.191 7.650 0.183 -0.00976
7.650 0.183 8.500 0.174 -0.00966
8.500 0.174 9.350 0.166 -0.00947
9.350 0.166 10.20 0.159 -0.00922
10.20 0.159 11.05 0.151 -0.00894
11.05 0.151 11.90 0.144 -0.00862
11.90 0.144 12.75 0.137 -0.00829
12.75 0.137 13.60 0.130 -0.00795
13.60 0.130 14.45 0.123 -0.00761
14.45 0.123 15.30 0.117 -0.00727
15.30 0.117 16.15 0.111 -0.00694
16.15 0.111 17.00 0.106 -0.00661
17.00 0.106 18.70 0.095 -0.00613
18.70 0.095 20.40 0.086 -0.00553
20.40 0.086 22.10 0.077 -0.00497
22.10 0.077 23.80 0.070 -0.00446
23.80 0.070 25.50 0.063 -0.00399
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
18.00 0.391 26.00 3.515 0.390551
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 17.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 17.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
17' Seismic
Depth(ft)
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Net Pressure Diagram * Top Brace increased by 15% (DM7.2-103)

Top Deflection=0.00(in)
Depth(ft) Max. Shear=19.25 kip Max. Moment=41.05 kip-ft Max Deflection=0.03(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\17' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #205



Xp=52.0

146th South
13' Temporary

Z=0, Wall Top

Z=13.0, Wall Base

Xp=0,Xa=0

GWT

Z=26.0

/ GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234
UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/17/2024

* INPUT DATA *

Wall Height=13.0 Total Soil Types= 4

3424343

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\13' Temporary.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 13.0 0.0 13.0 5.0 3 CL
2 13.0 5.0 34.0 27.0 3 CL
3 34.0 27.0 34.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0

2 34.0 27.0
3 34.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 3.33 per one linear foot (or meter) width along wall height
Total Static Force above Base= 3.33

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 8.00 0.32 0.0398 0.2947
8.00 0.32 13.00 0.50 0.0368 0.2947

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
13.00 0.50 15.00 0.58 0.0368 0.2947
15.00 0.60 26.00 1.01 0.0369 0.3073

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

14.00 0.55 17.00 0.50 -0.015 -0.1328
17.00 0.56 20.00 0.75 0.064 0.5570
20.00 0.75 23.00 0.95 0.064 0.5570
23.00 0.95 26.00 1.14 0.064 0.5570

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/17/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\13' Temporary.ep8
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146th South
RR 3 Temporary
. @th(ft) 0.000 0.0‘40 0.0‘80 0.1‘20 0.1‘60 0.2‘00 0.2‘40 0.2‘80 0.3‘20 O.:TGO O.ZTOO Pressure (ksf)
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0.33
10 — 9.75 0.34 Max.
0.33
15 —
0.28
20 —
25— 0.21
, Max. Pressure= 0.34
30 — At depth=9.75
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR3 Temporary.

Wall Height, H= 13 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.336 at depth =9.75

X Line Load
25.5 .20
X Width Strip Load
.0 5.0 .25
5.0 30.0 .25
21.0 9.0 1.26

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
13' Temporary
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 10/17/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\13' Temporary.sh8

Wall Height=13.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=13.61 Min. Pile Length=26.61
MOMENT IN PILE: Max. Moment=79.77 per Pile Spacing=5.0 at Depth=11.31

PILE SELECTION:

Request Min. Section Modulus = 34.8 in3/pile=570.41 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.11(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 4.0 15.0 5.0 30.8 29.7 8.0 4.7 20.3
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 8.000 0.318 0.039789
8.000 0.318 13.000 0.503 0.036841
* Below Base
13.000 0.503 15.000 0.576 0.036841
15.000 0.601 26.000 1.006 0.036871
26.000 0.965 28.000 1.039 0.036841
* Sur- charge
0.000 0.000 0.650 0.259 0.398891
0.650 0.259 1.300 0.268 0.014093
1.300 0.268 1.950 0.277 0.013732
1.950 0.277 2.600 0.286 0.013201
2.600 0.286 3.250 0.294 0.012511
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3.250 0.294 3.900 0.302 0.011677
3.900 0.302 4.550 0.309 0.010718
4.550 0.309 5.200 0.315 0.009651
5.200 0.315 5.850 0.320 0.008498
5.850 0.320 6.500 0.325 0.007280
6.500 0.325 7.150 0.329 0.006017
7.150 0.329 7.800 0.332 0.004731
7.800 0.332 8.450 0.334 0.003440
8.450 0.334 9.100 0.336 0.002162
9.100 0.336 9.750 0.336 0.000913
9.750 0.336 10.400 0.336 -0.000294
10.400 0.336 11.050 0.335 -0.001448
11.050 0.335 11.700 0.334 -0.002538
11.700 0.334 12.350 0.331 -0.003558
12.350 0.331 13.000 0.328 -0.004502
13.000 0.328 14.300 0.321 -0.005760
14.300 0.321 15.600 0.312 -0.007168
15.600 0.312 16.900 0.301 -0.008261
16.900 0.301 18.200 0.289 -0.009060
18.200 0.289 19.500 0.277 -0.009597
19.500 0.277 20.800 0.264 -0.009907
20.800 0.264 22.100 0.251 -0.010026
22.100 0.251 23.400 0.238 -0.009991
23.400 0.238 24.700 0.225 -0.009832
24.700 0.225 26.000 0.212 -0.009579
26.000 0.212 28.600 0.189 -0.009071
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 z2 P2 Slope
* Below Base
14.000 0.548 17.000 0.502 -0.015274
17.000 0.562 20.000 0.754 0.064058
20.000 0.754 23.000 0.946 0.064058
23.000 0.946 26.000 1.138 0.064058
26.000 1.138 28.000 1.267 0.064058
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 13.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 13.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter

User Input Pile, HP14x102: E (ksi)=29000

.0, 1 (in4)/pile=1050.0

File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\13' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234

3424343 Calculation
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146th South

11' Permanent
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<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234 3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/17/2024

Wall Height=11.0

Total Soil Types= 4

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Permanent.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 11.0 0.0 11.0 3.0 3 CL
2 11.0 3.0 34.0 27.0 3 CL
3 34.0 27.0 34.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0

2 34.0 27.0

3 34.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 2.39 per one linear foot (or meter) width along wall height
Total Static Force above Base= 2.39

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 8.00 0.32 0.0398 0.2947
8.00 0.32 11.00 0.43 0.0368 0.2947

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 zZ2 Pa2 Slope Ka or Ko
11.00 0.43 15.00 0.58 0.0368 0.2947
15.00 0.60 26.00 1.01 0.0369 0.3073
26.00 0.97 28.00 1.04 0.0368 0.2947
28.00 1.04 29.00 1.05 0.0129 0.2066
29.00 1.29 32.00 1.32 0.0128 0.2430
32.00 1.13 33.00 1.14 0.0119 0.2074

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 22 Pp2 Slope Kp

12.00 0.30 15.00 0.42 0.039 0.3381
15.00 0.44 18.00 0.63 0.064 0.5548
18.00 0.63 21.00 0.82 0.064 0.5548
21.00 0.82 24.00 1.01 0.064 0.5548
24.00 1.01 27.00 1.20 0.064 0.5548
27.00 1.20 28.00 1.27 0.064 0.5548
28.00 1.27 30.00 1.10 -0.082 -1.5587
30.00 1.10 33.00 0.86 -0.082 -1.5587

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/17/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Permanent.ep8
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146th South
RR 3
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At depth=4.95
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR3.Ip8

Wall Height, H= 11 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.787 at depth =4.95

X Line Load
9.5 .20
25.5 .20

X Width Strip Load

.0 5.0 .25
5.0 55.0 .25
5.0 9.0 1.26
21.0 5.0 .93

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South

11' Permanent
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Permanent.sh8

Wall Height=11.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=24.18 Min. Pile Length=35.18
MOMENT IN PILE: Max. Moment=90.92 per Pile Spacing=5.0 at Depth=10.65

PILE SELECTION:

Request Min. Section Modulus = 39.7 in3/pile=650.17 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.17(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 4.0 15.0 5.0 47.9 46.3 12.4 3.6 31.6
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

* Above Base
0.000 0.000 8.000 0.318 0.039789
8.000 0.318 11.00 0.429 0.036841

* Below Base
11.00 0.429 15.00 0.576 0.036841
15.00 0.601 26.00 1.006 0.036871
26.00 0.965 28.00 1.039 0.036841
28.00 1.039 29.00 1.052 0.012933
29.00 1.286 32.00 1.325 0.012781
32.00 1.125 40.00 1.223 0.012308

* Sur- charg
0.000 0.000 0.550 0.367 0.667858
0.550 0.367 1.100 0.477 0.199052
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1.100 0.477 1.650 0.572 0.173432
1.650 0.572 2.200 0.650 0.141073
2.200 0.650 2.750 0.708 0.106722
2.750 0.708 3.300 0.749 0.074077
3.300 0.749 3.850 0.774 0.045379
3.850 0.774 4.400 0.786 0.021561
4.400 0.786 4.950 0.787 0.002660
4.950 0.787 5.500 0.781 -0.01179
5.500 0.781 6.050 0.769 -0.02246
6.050 0.769 6.600 0.752 -0.03006
6.600 0.752 7.150 0.733 -0.03524
7.150 0.733 7.700 0.712 -0.03855
7.700 0.712 8.250 0.689 -0.04043
8.250 0.689 8.800 0.667 -0.04126
8.800 0.667 9.350 0.644 -0.04131
9.350 0.644 9.900 0.621 -0.04081
9.900 0.621 10.45 0.599 -0.03991
10.45 0.599 11.00 0.578 -0.03875
11.00 0.578 12.10 0.538 -0.03671
12.10 0.538 13.20 0.501 -0.03379
13.20 0.501 14.30 0.467 -0.03087
14.30 0.467 15.40 0.436 -0.02812
15.40 0.436 16.50 0.408 -0.02560
16.50 0.408 17.60 0.382 -0.02333
17.60 0.382 18.70 0.358 -0.02131
18.70 0.358 19.80 0.337 -0.01950
19.80 0.337 20.90 0.317 -0.01789
20.90 0.317 22.00 0.299 -0.01646
22.00 0.299 24.20 0.267 -0.01460
24.20 0.267 26.40 0.239 -0.01253
26.40 0.239 28.60 0.216 -0.01084
28.60 0.216 30.80 0.195 -0.00944
30.80 0.195 33.00 0177 -0.00827
33.00 0177 35.20 0.161 -0.00729
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
12.00 0.303 15.00 0.420 0.038882
15.00 0.439 18.00 0.630 0.063805
18.00 0.630 21.00 0.821 0.063805
21.00 0.821 24.00 1.013 0.063805
24.00 1.013 27.00 1.204 0.063805
27.00 1.204 28.00 1.268 0.063805
28.00 1.268 30.00 1.104 -0.08198
30.00 1.104 33.00 0.858 -0.08198
33.00 1.030 36.00 1.754 0.241420
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 11.00 1.20
PASSIVE SPACING:
No. Z depth Spacing
1 11.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South

11' Permanent

Depth(ft)
-0 L
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L 40 \ |
Net Pressure Diagram

Top Deflection=-0.17(in)
Depth(ft) Max. Shear=33.19 kip Max. Moment=90.92 kip-ft Max Deflection=0.31(in)
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~ 35

~40  3319kip 0 90.92 kip-ft 0 0.308(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Permanent.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #217



146th South

11' Seismic
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/
/
7=33.0 /
: GWT

<EarthPres> CIVILTECH SOFTWARE www.civiltech.com * Licensed to 4324324234

3424343

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 10/17/2024

Wall Height=11.0

Total Soil Types= 4

* INPUT DATA *

File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Seismic.ep8

Soil No. Weight Saturate Phi Cohesion Nspt Type Description
1 125.0 125.0 33 0.0 0 4 SM
2 120.0 120.0 32 0.0 0 4 ML
3 115.0 115.0 28 0.0 0 4 CL
4 135.0 135.0 33 0.0 0 4 FILL
Ground Surface at Active Side:

Line Z1 Xa1 zZ2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 4 FILL

2 8.0 0.0 8.0 800.0 1 SM

3 15.0 0.0 15.0 800.0 2 ML

4 26.0 0.0 26.0 800.0 1 SM

5 29.0 0.0 29.0 800.0 3 CL

6 32.0 0.0 32.0 800.0 2 ML

7 40.0 0.0 40.0 800.0 3 CL

Water Table at Active Side:

Point Z-water X-water

1 28.0 0.0

2 13.0 25.0

3 13.0 800.0
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Ground Surface at Passive Side:

Line Z1 Xp1 zZ2 Xp2 Soil No. Description
1 11.0 0.0 11.0 3.0 3 CL
2 11.0 3.0 34.0 27.0 3 CL
3 34.0 27.0 34.0 800.0 3 CL

Water Table at Passive Side:

Point Z-water X-water
1 28.0 0.0

2 34.0 27.0

3 34.0 800.0

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Total Force above Base= 3.69 per one linear foot (or meter) width along wall height
Total Static Force above Base= 2.39
Total Earthquake Force above Base= 1.29. Distributed in trapezoid. Total earthquake force acting at 0.4H below wall top.

Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Coef.
0.00 0.00 8.00 0.32 0.0398 0.2947
8.00 0.32 11.00 0.43 0.0368 0.2947

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 z2 Pa2 Slope Ka or Ko
11.00 0.66 15.00 0.89 0.0567 0.4537
15.00 0.92 26.00 1.54 0.0565 0.4708
26.00 1.49 28.00 1.60 0.0567 0.4535
28.00 1.60 29.00 1.60 0.0054 0.0857
29.00 1.91 32.00 1.92 0.0032 0.0600
32.00 1.66 33.00 1.67 0.0138 0.2404

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 2 Pp2 Slope Kp

12.00 0.30 15.00 0.42 0.039 0.3381
15.00 0.44 18.00 0.63 0.064 0.5548
18.00 0.63 21.00 0.82 0.064 0.5548
21.00 0.82 24.00 1.01 0.064 0.5548
24.00 1.01 27.00 1.20 0.064 0.5548
27.00 1.20 28.00 1.27 0.064 0.5548
28.00 1.27 30.00 1.10 -0.082 -1.5587
30.00 1.10 33.00 0.86 -0.082 -1.5587

Output Earthquake Pressure above Base - Output to Shoring - Multiplier of Pressure = 1
Total Earthg. Force, Ee = 1.29

No Zq1 Pq1 2q2 Pq2 Slope
0 0.00 0.188 11.00 0.047 -0.013

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/17/2024 File Name: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Seismic.ep8
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146th South
RR 3 Seismic (Dead Loads Only)
Depth(fry 0000 0030 0.060 0090 0120 0150 0.180 0210 0.240 0270 0.300 Pressure (ksf)
- | | | | | | | | | |
0 0.55 0.25 Max.
/ 0.24
5 0.23
0.22
10 —
0.20
15 —
0.17
20
0.15
, Max. Pressure= 0.25
25 —
At depth=0.55
<Surcharge> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343
Date: 10/17/2024 File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\RR3 Seismic.Ip8

Wall Height, H= 11 Load Depth, D=0

Load Factor of Surcharge Loading = 1

Rigid Wall Condition -- No movement or deflection of the wall are allowed.
Max. Pressure = 0.249 at depth = 0.55

X Line Load
9.5 .20
25.5 .20
X Width Strip Load
.0 5.0 .25
5.0 55.0 .25

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf
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146th South
11' Seismic
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L 45
<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Date: 12/30/2024
File: JAPROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Seismic.sh8

Wall Height=11.0 Pile Diameter=1.2 Pile Spacing=5.0 Wall Type: 3. Soldier Pile, Driving

PILE LENGTH: Min. Embedment=28.08 Min. Pile Length=39.08
MOMENT IN PILE: Max. Moment=75.20 per Pile Spacing=5.0 at Depth=13.52

PILE SELECTION:

Request Min. Section Modulus = 32.8 in3/pile=537.72 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=0.55
HP14X102 has Section Modulus = 150.0 in3/pile=2458.05 cm3/pile. It is greater than Min. Requirements!
Top Deflection = -0.18(in) based on E (ksi)=29000.00 and | (in4)/pile=1050.0

BRACE FORCE: Strut, Tieback, Plate Anchor, Deadman, Sheet Pile as Anchor

No. & Type Depth Angle Space Total F. Horiz. F. Vert. F. L _free Fixed Length
1. Tieback 4.0 15.0 5.0 33.8 32.6 8.7 3.6 22.3
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
* Above Base
0.000 0.000 8.000 0.318 0.039789
8.000 0.318 11.00 0.429 0.036841
* Below Base
11.00 0.660 15.00 0.887 0.056716
15.00 0.918 26.00 1.540 0.056495
26.00 1.485 28.00 1.599 0.056693
28.00 1.599 29.00 1.604 0.005368
29.00 1.908 32.00 1.917 0.003157
32.00 1.659 40.00 1.731 0.009046
* Earth Queck
0.000 0.188 11.00 0.047 -0.01280
* Sur- charg
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0.000 0.000 0.550 0.249 0.452442
0.550 0.249 1.100 0.248 -0.00221
1.100 0.248 1.650 0.246 -0.00242
1.650 0.246 2.200 0.245 -0.00272
2.200 0.245 2.750 0.243 -0.00307
2.750 0.243 3.300 0.241 -0.00345
3.300 0.241 3.850 0.239 -0.00383
3.850 0.239 4.400 0.237 -0.00419
4.400 0.237 4.950 0.234 -0.00452
4.950 0.234 5.500 0.232 -0.00480
5.500 0.232 6.050 0.229 -0.00504
6.050 0.229 6.600 0.226 -0.00523
6.600 0.226 7.150 0.223 -0.00537
7.150 0.223 7.700 0.220 -0.00548
7.700 0.220 8.250 0.217 -0.00554
8.250 0.217 8.800 0.214 -0.00558
8.800 0.214 9.350 0.211 -0.00560
9.350 0.211 9.900 0.208 -0.00559
9.900 0.208 10.45 0.205 -0.00557
10.45 0.205 11.00 0.202 -0.00554
11.00 0.202 12.10 0.196 -0.00548
12.10 0.196 13.20 0.190 -0.00538
13.20 0.190 14.30 0.184 -0.00526
14.30 0.184 15.40 0.178 -0.00515
15.40 0.178 16.50 0.173 -0.00503
16.50 0.173 17.60 0.167 -0.00491
17.60 0.167 18.70 0.162 -0.00479
18.70 0.162 19.80 0.157 -0.00467
19.80 0.157 20.90 0.152 -0.00455
20.90 0.152 22.00 0.147 -0.00443
22.00 0.147 24.20 0.138 -0.00426
24.20 0.138 26.40 0.129 -0.00403
26.40 0.129 28.60 0.120 -0.00380
28.60 0.120 30.80 0.113 -0.00357
30.80 0.113 33.00 0.105 -0.00336
33.00 0.105 35.20 0.098 -0.00315
35.20 0.098 37.40 0.092 -0.00294
37.40 0.092 39.60 0.086 -0.00275
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =2
Z1 P1 z2 P2 Slope
* Below Base
12.00 0.303 15.00 0.420 0.038882
15.00 0.439 18.00 0.630 0.063805
18.00 0.630 21.00 0.821 0.063805
21.00 0.821 24.00 1.013 0.063805
24.00 1.013 27.00 1.204 0.063805
27.00 1.204 28.00 1.268 0.063805
28.00 1.268 30.00 1.104 -0.08198
30.00 1.104 33.00 0.858 -0.08198
33.00 1.030 36.00 1.754 0.241420
36.00 1.834 39.00 1.971 0.045441
39.00 2.026 42.00 2.347 0.106999
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 5.00
2 11.00 1.20

Calculation Sheet #222



PASSIVE SPACING:
No. Z depth Spacing

1 11.00 3.60

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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146th South
11' Seismic
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x102: E (ksi)=29000.0, | (in4)/pile=1050.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\11' Seismic.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com
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Color | Name Type |Bond | Bond Out-of-Plane Color | Name Unit Effective | Effective
Length | Diameter | Spacing (ft) Weight | Cohesion | Friction
() | (f) (pcf) | (psf) Angle (°)
[ | Pile wall2) Pile 65 B |CLDraned 115 | 150 30
. Tieback (Wall 2) Anchor | 22 0.8 6.5 D ML Drained | 120 100 32
[] | Tieback (Wall 2) (2) | Anchor | 23 0.8 6.5
. MSE Backfill | 135 0 33
B | Tieback (Wall 2) (3) | Anchor | 26 08 6.5
.1.90 (] |sm 125 0 33
4,465 —
4,460, — $
4,455 —
4,450
4,445
4,440
—~~ 4,435
E 1
4430
o
-"(_-5' 4,425 15,384.62 Ibf b=
o)
o 4420 il
m ™

4,415
4,410
4,405
4,400
4,395
4,390

4,385
-70 -60 -50

-10 0 10 20 30 40 50
Distance (ft)

60

70

80

{& GERHART COLE

Wall 2 - 21.5' Long Term Case

14600 South Railroad Crossing
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Color | Name Type |Bond | Bond Out-of-Plane Color | Name Unit Effective | Effective
Length | Diameter | Spacing (ft) Weight | Cohesion | Friction
() | (f) (pcf) | (psf) Angle (°)
[ | Pile wall2) Pile 65 B |CLDraned 115 | 150 30
. Tieback (Wall 2) Anchor | 22 0.8 6.5 D ML Drained | 120 100 32
[] | Tieback (Wall 2) (2) | Anchor | 23 0.8 6.5
. MSE Backfill | 135 0 33
Tieback (Wall 2) (3) | Anchor | 26 08 6.5
N 1.50 (] |sm 125 |0 33
4,465
4,460
4,455
4,450
4,445
4,440
—~~ 4,435
E
4430
o
= 4,425
Q]
o 4420
L

4,415
4,410
4,405
4,400
4,395
4,390

4,385
-70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80

Distance (ft)

c. GERHART COLE Wall 2 - 21.5' Long Term Case - Non Circular

14600 South Railroad Crossing
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Color

Name

Type

Bond
Length
(ft)

Bond
Diameter
(ft)

Out-of-Plane
Spacing (ft)

Pile (Wall 2)

Pile

6.5

Tieback (Wall 2)

Anchor

22

0.8

6.5

Tieback (Wall 2) (2)

Anchor

23

0.8

6.5

l O WO

Tieback (Wall 2) (3)

Anchor

26

0.8

6.5

Elevation (ft)

4,465
4,460

4,455
4,450

4,445
4,440
4,435
4,430
4,425
4,420
4,415
4,410
4,405
4,400
4,395
4,390

4,385
-70

-60

-10

Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) | (psf) Angle (°)
[ | CLUndrained | 115 2,000 0
B | ML Undrained | 120 1,250 0
B | MSE Backiil | 135 0 33
1.75 (] |swm 125 |0 33
L

0 10
Distance (ft)

20 30 40

Horz Seismic Coef.: 0.235

50

60

70

80

{& GERHART COLE

Wall 2 - 21.5' Pseudo Static Case

14600 South Railroad Crossing
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Color

Name

Type

Bond
Length
(ft)

Bond
Diameter
(ft)

Out-of-Plane
Spacing (ft)

Pile (Wall 2)

Pile

6.5

Tieback (Wall 2)

Anchor

22

0.8

6.5

Tieback (Wall 2) (2)

Anchor

23

0.8

6.5

l O WO

Tieback (Wall 2) (3)

Anchor

26

0.8

6.5

Elevation (ft)

4,465
4,460

4,455
4,450

4,445
4,440
4,435
4,430
4,425
4,420
4,415
4,410
4,405
4,400
4,395
4,390
4,385

-70

-60

Color | Name Unit Effective | Effective
Weight | Cohesion | Friction
(pcf) | (psf) Angle (°)
[ | CLUndrained | 115 2,000 0
B | ML Undrained | 120 1,250 0
B | MSE Backiil | 135 0 33
1.34 (] |sm 125 |0 33

Horz Seismic Coef.: 0.235

-10 0 10
Distance (ft)

20 30 40 50 60 70 80

{& GERHART COLE

Wall 2 - 21.5' Pseudo Static Case - Non Circular

14600 South Railroad Crossing
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4,415
4,410
4,405
4,400
4,395
4,390
4,385

-70 -60

-50

20

40

50

60

70

Color | Name Type |Bond |Bond | Out-of-Plane Color | Name Unit Effective | Effective
Length | Diameter | Spacing (ft) Weight | Cohesion | Friction
by |6 (pch) | (ps) | Angle ()

[ |Pile (wall2) Pile 65 B | CLundrained | 115 |2000 |0

. Tieback (Wall 2) Anchor | 22 0.8 6.5 . ML Undrained | 120 1250 0

D Tieback (Wall 2) (2) | Anchor | 23 0.8 6.5

0 . MSE Backfill | 135 0 33

Tieback (Wall 2) (3) | Anchor | 26 0.8 6.5

.u (] |sm 125 |0 33

4,465 —

4,460

4,455

4,450

4,445

4,440

—~ 4,435

=

N

c 4430

(@)

= 4,425

)

o 4420

Ll

80

Distance (ft)

{& GERHART COLE

Wall 2 - 23.5' Temporary Case

14600 South Railroad Crossing
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Color | Name Type |Bond |Bond Out-of-Plane
Length | Diameter | Spacing (ft)
(ft) (ft)

[] | Pile (wall2) Pile 6.5

. Tieback (Wall 2) Anchor | 22 0.8 6.5

D Tieback (Wall 2) (2) | Anchor | 23 0.8 6.5

. Tieback (Wall 2) (3) | Anchor | 26 0.8 6.5

Elevation (ft)

4,465 —
4,460

4,455
4,450

4,445 p—— -~ —---——----—7-

4,440
4,435
4,430
4,425
4,420
4,415
4,410
4,405
4,400
4,395
4,390
4,385

-70 -60

-50

10

Color | Name Unit Effective | Effective

Weight | Cohesion | Friction

(pcf) | (psf) Angle (°)
[ | CLUndrained | 115 2,000 0
B | ML Undrained | 120 1,250 0
B | VISEBackfil | 135 0 33
(] |sm 125 0 33

0 0 A, R

40

50

60

70 80
Distance (ft)

{& GERHART COLE

Wall 2 - 23.5' Temporary Case - Non Circular

14600 South Railroad Crossing
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Tieback Anchor
Calculations
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Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
‘- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type A (Wall 3)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 69 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLperm, (Kips) = 69 Anchor Load for Temporary Case
Max. Design Load (Seismic), DLggismic (Kips) = 77 Controlled by Upper Row.
Mo Tost Load (ki '-°°'<1'2;‘°*LD‘|’ad (::!ps) = gg Anchor Load for Permanent/Seismic
ax. Test Load (kips) = 1. ips) =
(kips) vax (Kips) Cases Controlled by Lower Row.
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 8
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 46 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 46
Seismic Required Bonded Length, BLggigmic (ft) = 51
Unbonded Lengthrem, (ft) = 12
Unbonded LengthPerm and Seismic (ft) = 4
Required Total Lengthren, (ft) = 58
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type #14
Cross-Section Area of Steel, A, (inz) 2.25
Ultimate Stress, F, (ksi) 100.0
Design Check
Allowable Working Load (kips) 135.0 OK
Allowable Lock-Off Load (kips) 157.5 OK
Allowable Test Load (kips) 180.0 OK
AREMA Check - 1/2 Yield Strength of Steel (kips) 84.4 OK
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Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
‘- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type B (Wall 3)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 30 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 49
Max. Design Load (Seismic), DLggismic (Kips) = 72
Lock-Off Load (kips) = 49
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 72
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 8
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 20 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 32
Seismic Required Bonded Length, BLggigmic (ft) = 48
Unbonded Lengthrem, (ft) = 6
Unbonded LengthPerm and Seismic (ft) = 3
Required Total Lengthren, (ft) = 53
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type #11
Cross-Section Area of Steel, A, (in2) 1.56
Ultimate Stress, F, (ksi) 100.0
Design Check
Allowable Working Load (kips) 93.6 OK
Allowable Lock-Off Load (kips) 109.2 OK
Allowable Test Load (kips) 124.8 OK
AREMA Check - 1/2 Yield Strength of Steel (kips) 58.5 OK
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Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type C (Wall 7)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 37 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 64
Max. Design Load (Seismic), DLggismic (Kips) = 38
Lock-Off Load (kips) = 64
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 85
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 12 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 17 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 29
Seismic Required Bonded Length, BLggigmic (ft) = 18
Unbonded Lengthrem, (ft) = 11
Unbonded LengthPerm and Seismic (ft) = 10
Required Total Lengthren, (ft) = 40
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK

Calculation Sheet #234



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
‘- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type D (Wall 7)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 37 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpgr, (Kips) = 58
Max. Design Load (Seismic), DLggismic (Kips) = 47
Lock-Off Load (kips) = 58
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 77
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 12 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 17 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 27
Seismic Required Bonded Length, BLggigmic (ft) = 22
Unbonded Lengthrem, (ft) = 13
Unbonded LengthPerm and Seismic (ft) = 12
Required Total Lengthren, (ft) = 40
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK

Calculation Sheet #235



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8

<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type E (Temporary Walls)

Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips
Max. Design Load (Permanent), DLpg, (Kips

(kips) =
(kips) =
Max. Design Load (Seismic), DLggismic (Kips) = 0
(kips) =
(kips) =

68 (See ShoringSuite Calculations)

Lock-Off Load (kips 68
Max. Test Load (kips) = 1.33*Dly.y (kips 91

[Design Parameters |

Assumed Grout Body Diameter, D (in) = 8
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 45 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 0
Seismic Required Bonded Length, BLggigmic (ft) = 0
Unbonded Lengthrem, (ft) = 11
Unbonded LengthPerm and Seismic (ft) = 0
Required Total Lengthren, (ft) = 56
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type #14
Cross-Section Area of Steel, A, (in2) 2.25
Ultimate Stress, F, (ksi) 100.0

Design Check
Allowable Working Load (kips) 135.0 OK
Allowable Lock-Off Load (kips) 157.5 OK
Allowable Test Load (kips) 180.0 OK
AREMA Check - 1/2 Yield Strength of Steel (kips) 84.4 OK

Calculation Sheet #236



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type F (Temporary Walls)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 47 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpgr, (Kips) = 0
Max. Design Load (Seismic), DLggismic (Kips) = 0
Lock-Off Load (kips) = 47
Max. Test Load (kips) = 1.33*Dly,y (Kips) = 63
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 8
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 31 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgg (ft) = 0
Seismic Required Bonded Length, BLggigmic (ft) = 0
Unbonded Lengthrem, (ft) = 7
Unbonded LengthPerm and Seismic (ft) = 0
Required Total Lengthren, (ft) = 38
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type #10
Cross-Section Area of Steel, A, (in2) 1.27
Ultimate Stress, F, (ksi) 100.0
Design Check
Allowable Working Load (kips) 76.2 OK
Allowable Lock-Off Load (kips) 88.9 OK
Allowable Test Load (kips) 101.6 OK
AREMA Check - 1/2 Yield Strength of Steel (kips) 47.6 OK

Calculation Sheet #237



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8

c- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type G (Wall 4)

Date: 5/15/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLtem, (Kips 68 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpgm (Kips 44

(kips) =
(kips) =
Max. Design Load (Seismic), DLggismic (Kips) = 83
(kips) =
(kips) =

Lock-Off Load (kips 68
Max. Test Load (kips) = 1.33*Dlyy (Kips 83

[Design Parameters |

Assumed Grout Body Diameter, D (in) = 8
Ultimate Soil/Grout Bond Strength, 1 (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSpe, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0

[1. Required Minimum Lengths

Required Bonded Length, BLrem, (ft) = 45 BL = (DLCFS)/(TC7LD)
Static Required Bonded Length, BLgg (ft) = 29
Seismic Required Bonded Length, BLggjgmic (ft) = 55
Unbonded Lengthrem, (ft) = 0
Unbonded Lengthpem and seismic (ft) = 5
Required Total Lengthren, (ft) = 60

[2. Required Anchor Tendon Size

Allowable Anchor Loads

Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As

Proposed Tendon Type #14
Cross-Section Area of Steel, A, (in?) 2.25
Ultimate Stress, F (ksi) 100.0

Design Check
Allowable Working Load (kips) 135.0 OK
Allowable Lock-Off Load (kips) 157.5 OK
Allowable Test Load (kips) 180.0 OK
AREMA Check - 1/2 Yield Strength of Steel (kips) 84.4 OK

Calculation Sheet #238



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type H (Wall 2)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 43 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 48
Max. Design Load (Seismic), DLggismic (Kips) = 48
Lock-Off Load (kips) = 48
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 64
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 24 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 26
Seismic Required Bonded Length, BLggigmic (ft) = 26
Unbonded Lengthrem, (ft) = 10
Unbonded LengthPerm and Seismic (ft) = 9
Required Total Lengthren, (ft) = 36
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK

Calculation Sheet #239



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type | (Wall 2)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 31 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 43
Max. Design Load (Seismic), DLggismic (Kips) = 37
Lock-Off Load (kips) = 43
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 57
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 17 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 24
Seismic Required Bonded Length, BLggigmic (ft) = 20
Unbonded Lengthrem, (ft) = 13
Unbonded LengthPerm and Seismic (ft) = 12
Required Total Lengthren, (ft) = 37
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK

Calculation Sheet #240



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type J (Wall 2)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 27 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (kips) = 42
Max. Design Load (Seismic), DLggismic (Kips) = 35
Lock-Off Load (kips) = 42
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 55
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 15 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 23
Seismic Required Bonded Length, BLggigmic (ft) = 19
Unbonded Lengthrem, (ft) = 14
Unbonded LengthPerm and Seismic (ft) = 13
Required Total Lengthren, (ft) = 37
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK

Calculation Sheet #241



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type K (Wall 2)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 29 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 40
Max. Design Load (Seismic), DLggismic (Kips) = 40
Lock-Off Load (kips) = 40
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 53
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 16 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 22
Seismic Required Bonded Length, BLggigmic (ft) = 22
Unbonded Lengthrem, (ft) = 16
Unbonded LengthPerm and Seismic (ft) = 15
Required Total Lengthren, (ft) = 38
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK

Calculation Sheet #242



Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
<- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type L (Wall 2)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 38 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 43
Max. Design Load (Seismic), DLggismic (Kips) = 31
Lock-Off Load (kips) = 43
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 58
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 10 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 21 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 24
Seismic Required Bonded Length, BLggigmic (ft) = 17
Unbonded Lengthrem, (ft) = 10
Unbonded LengthPerm and Seismic (ft) = 9
Required Total Lengthren, (ft) = 34
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK
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Tieback Anchor Calculations

Design Reference: Recommendations for Prestressed Rock and Soil Anchors, PTI Section 6.6
and AREMA Chapter 8
‘- GERHART COLE Project: 146th South
Design: Tieback Anchor Design Type M (Wall 7)
Date: 7/9/2025
Midvale, UT Designed By: AWL Reviewed By: BHG
Loads
Location:
Max. Design Load (Temporary), DLyem, (Kips) = 48 (See ShoringSuite Calculations)
Max. Design Load (Permanent), DLpg, (Kips) = 61
Max. Design Load (Seismic), DLggismic (Kips) = 38
Lock-Off Load (kips) = 61
Max. Test Load (kips) = 1.33*Dlya.y (Kips) = 81
[Design Parameters |
Assumed Grout Body Diameter, D (in) = 9.625
Ultimate Soil/Grout Bond Strength, T (psi) = 12 (Estimated, to be verified by testing)
Factor of Safety for Pullout, FStemp = 2.0
Factor of Safety for Pullout, FSp,, = 2.0
Factor of Safety for Pullout, FSggismic = 2.0
[1. Required Minimum Lengths
Required Bonded Length, BLyem, (ft) = 22 BL = (DLCFS)/(TCCD)
Static Required Bonded Length, BLgiic (ft) = 28
Seismic Required Bonded Length, BLggigmic (ft) = 17
Unbonded Lengthrem, (ft) = 10
Unbonded LengthPerm and Seismic (ft) = 9
Required Total Lengthren, (ft) = 38
[2. Required Anchor Tendon Size
Allowable Anchor Loads
Allowable Working Load = 0.6*Fu*As
Allowable Lock-off Load = 0.7*Fu*As
Allowable Test Load = 0.8*Fu*As
Proposed Tendon Type 2 Strand
Cross-Section Area of Steel, A, (in2) 0.434
Ultimate Stress, F, (ksi) 270.0
Design Check
Allowable Working Load (kips) 70.3 OK
Allowable Lock-Off Load (kips) 82.0 OK
Allowable Test Load (kips) 93.7 OK
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=11 ft Checked by: AWL

Wall Information: depth;p,.:=4.0 ft H:=11 ft

¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane
UNBONDED
/ LENGTH
/ B —
_ / e
H X /~——CRITICAL
FAILURE
hy / D SURFACE
/ o 1./
\ o

Unbonded Length Calculation Tieback "H":
hl =H— depthtieback =7 ft
A:=90—a=29 B:=90—-Angleppqe. =75 C:=180—A—B=76

h
a=— " sinla."_|=35 It
180

sin|C . Ul
180

Tieback,,,pondedi=0=3.5 ft Length to Critical Failure Plane

Tieback pongeqi=a+5 ft=8.5 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 1
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=13 ft Checked by: AWL

Wall Information: depth;.p,.:=4.0 ft H:=13 ft

¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane
UNBONDED
/ LENGTH
/ B —
_ / e
H X /~——CRITICAL
FAILURE
hy / D SURFACE
/ o 1./
\ o

Unbonded Length Calculation Tieback "H":
hl =H— depthtieback =9 ft

A:=90—a=29  B:=90—Anglep; =75 C:=180—A—B=176

h
a=— ' _.gin (A-L):4.5 It
I T 180
sin|C'-
( 180)
Tieback,,,ponded =0 =4.5 ft Length to Critical Failure Plane

Tieback pondeqi=a+5 ft=9.5 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 1
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=15 ft Checked by: AWL

Wall Information: depthy;.po1:=2.0 ft  depthipaersi="7.0 ft H:=15 ft

¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane

UNBONDED
LENGTH

Cc

h f— CRITICAL

A FAILURE
SURFACE

i
27/\

/

h, T //

h,

W

\Q\

Unbonded Length Calculation Tieback "I":
hl =H— depthtiebackl =13 .ft
A:=90—a=29 B:=90—-Angleppqe. =75 C:=180—A—B=76

h
a=— 2 sinla."_|=65 It
180

sin|C . Ul
180

Tieback,,ponded1 :=0=6.5 ft  Length to Critical Failure Plane

Tieback,,pondeqr :=a+5 ft=11.5 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2

Calculation Sheet #248



Unbonded Length Calculation Tieback "L":
h2 =H— depthtieback2 =8 .ft
a:=45+ % =61

A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h
a=— 2 _.sin (AL) =4 ft
I T 180
sin|C'-
( 180)
Tieback,,pondeqz :=a=4 ft Critical Failure Plane

Tieback pondedz i =a+5 ft=9 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=17 ft Checked by: AWL

Wall Information: depthy;.p,..1:=3 ft depthycpacrs i =9.5 ft H:=17 ft

¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane

UNBONDED
LENGTH

Cc

h f— CRITICAL

A FAILURE
SURFACE

i
27/\

/

h, T //

h,

W

\Q\

Unbonded Length Calculation Tieback "I":
hl =H— depthtiebackl =14 .ft

A:=90—a=29  B:=90—Anglep; =75 C:=180—A—B=176

h
a=— ' .sin (A%S()) =7 ft
sin|C -~
180
Tieback,,,ponded1 :=a="T ft Length to Critical Failure Plane

Tieback ,pondeqi i =a+5 ft=12 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2
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Unbonded Length Calculation Tieback "L":

h2 =H— depthtieback2 =75 .ft

a=45+2 61
2
A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h.
=2 _.sin|A-—_|=3.7 It
) 180

sin (C- Ul

180
Tieback,,,pondedz=0=3.7 ft  Critical Failure Plane

Tieback,,pondeq2 =0+ 5 ft =8.7 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=19 ft Checked by: AWL

Wall Information: depthy;.p,..1:=3 ft depthycpacrs i =9.5 ft H:=19 ft

¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane

UNBONDED
LENGTH

Cc

h f— CRITICAL

A FAILURE
SURFACE

i
27/\

/

h, T //

h,

W

\Q\

Unbonded Length Calculation Tieback "I":
hl =H— depthtiebackl =16 .ft

A:=90—a=29  B:=90—Anglep; =75 C:=180—A—B=176

h
a=— ' .sin (A%S()) =8 ft
sin|C -~
180
Tieback,,,pondedr =0 =8 ft Length to Critical Failure Plane

Tieback pondeqi i =a+5 ft=13 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2
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Unbonded Length Calculation Tieback "L":

h2 =H— depthtieback2 =9.5 .ft

a=45+2 61
2
A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h
=2 _.sin|A-—_|=4.7 ft
) 180

sin (C- Ul

180
Tieback,,pondedz=0=4.7 ft  Critical Failure Plane

Tieback,,pondeqz =0+ 5 ft=9.7 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=21.5 ft Checked by: AWL

Wall Information: deptht’iebackl :=2.0 ft deptht’iebackz =7.0 ft deptht’ieback?) :=14.0 ft
H:=21.5 ft
¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane

T / UNBONDED
LENGTH

i
;7/\

Cc

H ]
/ . o CRITICAL

FAILURE
SURFACE

/

A

—
/7\
;
\Q\

Unbonded Length Calculation Tieback "K":
hl =H— depthtiebackl =19.5 ft
A:=90—a=29 B:=90—-Anglerpoe. =75 C:=180—A—B=76

h
=1 _.sin|A.—_|=9.7 It
180

sin|C . Ul
180

Tieback,,pondedr :=0=9.7 ft  Length to Critical Failure Plane

Tieback,,pondeqr :=a+5 ft =14.7 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2
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Unbonded Length Calculation Tieback "J":

h2 =H— depthtieback2 =14.5 ft

a=45+2 61
2
A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h
=2 _.sin|A-—_|=7.2 ft
) 180

sin (C- Ul

180
Tieback,,pondedz=0="7.2 ft  Critical Failure Plane

Tieback,,pondeq2 =0+ 5 ft=12.2 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Unbonded Length Calculation Tieback "H":

h3 =H— depthtieback?) =7.5 .ft

a::45+§:61

A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h
=2 _.sin|A.—_|=3.7 It
180

sin|C . Ul
180

Tieback,,pondeds:=a=3.7 ft  Critical Failure Plane

Tieback pondeds =0+ 5 ft =8.7 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 2 Designed by: RRB
Design Section H=23.5 ft Checked by: AWL

Wall Information: deptht’iebackl :=2.0 ft deptht’iebackz =7.0 ft deptht’ieback?) :=14.0 ft
H:=23.5 ft
¢:=32 Soil Friction Angle

Angler;cpacr =15 =45+ % =61 Critical Failure Plane

7] / UNBONDED
LENGTH

i
;7/\

Cc

H 1
/ . f—— CRITICAL

FAILURE
SURFACE

/

A

—
/7\
;
\Q\

Unbonded Length Calculation Tieback "K":
hl =H— depthtiebackl =21.5 ft

A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=76

h
a=— 1 _.sinla.- " _|=10.7 It
. ( ™ ) 180
sin|C .

180
Tieback,,pondedr =0 =10.7 ft  Length to Critical Failure Plane

Tieback,,pondeqr :=a+5 ft=15.7 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2
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Unbonded Length Calculation Tieback "J":

h2 =H— depthtieback2 =16.5 ft

a=45+2 61
2
A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h
ai=— 2 .sinla.." |=8.2 It
) 180

sin (C- Ul

180
Tieback,,pondedz=0=38.2 ft  Critical Failure Plane

Tieback,,pondeq2 =0+ 5 ft =13.2 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Unbonded Length Calculation Tieback "H":

h3 =H— depthtieback?) =9.5 .ft

a::45+§:61

A:=90—a=29  B:=90—Anglep, =75 C:=180—A—B=176

h
=2 _.sin|A-—_|=4.7 ft
180

sin|C . Ul
180

Tieback,,,pondeds=a=4.7 ft  Critical Failure Plane

Tieback pondeds:=0+5 ft=9.7 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 7 Designed by: RRB
Design Section H=13.5 ft Checked by: AWL

Wall Information: depth;.po1:=4.5 ft H:=13.5 ft

¢:=33 Soil Friction Angle

Angler;cpacr =15 =45+ % =61.5 Critical Failure Plane
UNBONDED
/ LENGTH
/ Bl —
_ / e
H X /~——CRITICAL
FAILURE
hy / D SURFACE
/ o 1/
\ a

Unbonded Length Calculation Tieback "C":
hl =H— depthtiebackl =9 .ft

A:=90—a=28.5 B:=90—Angler;.pocr. =75 C:=180—A—-B=76.5
h
a::—l.sin(A-i):zLA ft
I T 180
sin|C'«
o1
Tieback,,ponded1 :=0=4.4 ft  Length to Critical Failure Plane

Tieback,,pondeqr =0+ 5 ft=9.4 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 1
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 7 Designed by: RRB
Design Section H=15.5 ft Checked by: AWL

Wall Information: depth;.po1:=4.5 ft H:=15.5 ft

¢:=33 Soil Friction Angle

Angler;cpacr =15 =45+ % =61.5 Critical Failure Plane
UNBONDED
/ LENGTH
/ Bl —
_ / e
H X /~——CRITICAL
FAILURE
hy / D SURFACE
/ o 1/
\ a

Unbonded Length Calculation Tieback "C":
hl =H— depthtiebackl =11 .ft

A:=90—a=28.5 B:=90—Angler;.pocr. =75 C:=180—A—-B=76.5
h
ai=— 1 .sin (A-L):5.4 It
I T 180
sin|C'-
o1
Tieback,,ponded1 :=@="5.4 ft  Length to Critical Failure Plane

Tieback,,pondeqr :=a+5 ft =10.4 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 1
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 7 Designed by: RRB
Design Section H=18 ft Checked by: AWL

Wall Information: depthy;.p,.11:=4.5 ft  depthycpacrs:=10.5 ft H:=18 ft

¢:=33 Soil Friction Angle

Angler;cpacr =15 =45+ % =61.5 Critical Failure Plane

UNBONDED
LENGTH

Cc

h f— CRITICAL

A FAILURE
SURFACE

i
27/\

/

h, T //

h,

W

\Q\

Unbonded Length Calculation Tieback "D":
hl =H— depthtiebackl =13.5 ft
A:=90—a=28.5 B:=90—Angler;cpoe.=75 C:=180—A—B=76.5

h
a=— " sinla.-"_|=6.6 It
180

sin|C . Ul
180

Tieback,,ponded1 :=0=6.6 ft  Length to Critical Failure Plane

Tieback,,pondeqr :=a+5 ft=11.6 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2
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Unbonded Length Calculation Tieback "M":

h2 =H— depthtieback2 =75 .ft

a=15+2 =615
2
A:=90—a=28.5 B:=90—Anglep =75 C:=180—A—B=76.5

h.
=2 _.sin|A-—_|=3.7 It
) 180

sin (C- Ul

180
Tieback,,,pondedz=0=3.7 ft  Critical Failure Plane

Tieback,,pondeq2 =0+ 5 ft =8.7 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Critical Failure Plane _-

References: FHWA GEC 4 (1999)

Date: 7/3/2025
c. GERHART COLE Project: 14600 South Realignment
Client: HDR
Description: Critical Failure Plane Wall 7 Designed by: RRB
Design Section H=20 ft Checked by: AWL

Wall Information: depthy;.p,.11:=4.5 ft  depthycpacrs:=10.5 ft H:=20 ft

¢:=33 Soil Friction Angle

Angler;cpacr =15 =45+ % =61.5 Critical Failure Plane

UNBONDED
LENGTH

Cc

h f— CRITICAL

A FAILURE
SURFACE

i
27/\

/

h, T //

h,

W

\Q\

Unbonded Length Calculation Tieback "D":
hl =H— depthtiebackl =15.5 ft
A:=90—a=28.5 B:=90—Angler;cpoe.=75 C:=180—A—B=76.5

h
a=— 2 sinla."_|=76 It
180

sin|C . Ul
180

Tieback,,ponded1 :=a="7.6 ft  Length to Critical Failure Plane

Tieback,,pondeqr :=a+5 ft =12.6 ft Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 1 of 2
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Unbonded Length Calculation Tieback "M":

h2 =H— depthtieback2 =9.5 .ft

a=15+2 =615
2
A:=90—a=28.5 B:=90—Anglep =75 C:=180—A—B=76.5

h
=2 _.sin|A-—_|=4.7 ft
) 180

sin (C- Ul

180
Tieback,,pondedz=0=4.7 ft  Critical Failure Plane

Tieback,,pondeqz =0+ 5 ft=9.7 ft  Critical Failure Plane plus 5 feet
(FHWA GEC 4; 5.3.4)

Page 2 of 2
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Lagging Calculations



Timber Lagging Design

Reference:|2024 AREMA MRE Chapter 7

c- GERHART COLE Project:[146th South

Design:| Timber Lagging - 5' c-c pile spacing & 21' depth
Date:[5/15/2025

Designed By:|AWL BHG
Geometry & Loads Load Type: ASD
H= 21 ft
W= 1.07 ksf (Max. Pressure On Wall - See Subsequent Shoring Suite Report for 21' Temp Wall Case)
Arching = 0.67 (Reduction Factor) May be reduced by 1/3 per AREMA Ch 8 - 28.5.3.5
Wiag = 0.71 ksf (Reduced Pressure Due to Arching)
Pile Spacing = 5.0 ft Lagging design for
Pile Flange Width = 14.0 in temporary walls
L= 3.83 ft (Lagging Span) (Temporary Wall North &
M= 131 keft/ft Mypo= wigl’/8 Temporary Wall South)
Timber Properties
Species: Douglas Fir Treatment: None
Grade: No. 2 Design Duration: 1 Year
Cut: Full Sawn
Values below referenced from AREMA Table 7-2-9
Fy,= 690 psi (Reference Design Bending Stress)
Fpp= 380 psi (Reference Design Compresisve Stress(Perpendicular to Grain))
F, = 155 psi (Reference Design Shear Stress)
Cu= 1.00 (Dry Use Factor, bending)
Cu= 1.00 (Dry Use Factor, shear)
C = 1.0 (Flat Use Factor)
C. = 1.1 (No RR Loading)
Fy' = 759 psi Fy' =F*Cy*Ceu*Cy
F, = 171 psi F,'=F,*C*Cy
Check Minimum Thickness (Based on Maximum Moment)
Sreqa= 20.7  iN/ft Squ= Moaeb/12/F,
Sig= bt'/6
Siag > Sreq'd
b= 12 in Width of lagging = 1ft for M,, computed per unit width of lagging
tonin = 3.22 in tmin = (6Sreqa/b)””
Check for Shear
b= 12 in
t= 4 in (Actual Thickness)
V= 2050.8 Ibs V=wL/2
S= 64.09 psi S =3V/2bt = Unit Shear Stress
S<F, OK

B= 3.0 in Min Bearing Length
b= 12.0 in Board Width
t= 4.0 in
C= 57.0 psi C=V/Bb
C<Fp, OK

USE: 4''X12" Full Sawn No. 2 Douglas Fir Lagging or Better
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Deflection

12 in

4 in
1440 ksi
64 in4

46 in

0.059 k/in/ft

0.038 in

0.85 in

0.888 in

Width of lagging board
Thickness of lagging board
Table 7-2-9

I=b*h*/12
Length of board between flanges

Diag = 5WiagL*/384EI

(See Shoring Suite Calculation, 13' Temporary Case - Temporary Wall Calculations)

Calculation Sheet #266



146th South
13' Temporary
D%pth(ft)

Service Level Deflection Check
L5 With Factor of Safety = 1 (For
Total Deflection With Timber

Lagging Calculation)
10

- 15

- 20

25

«Moment Equilibrium
L 30 N Force Equilibrium
0 1 ksf
L]

Net Pressure Diagram

- 35

Top Deflection=0.85(in)
Depth(ft) Max. Shear=74.67 kip Max. Moment=227.07 kip-ft Max Deflection=0.85(in)
-0

10
- 15
- 20

25

30

74.67 kip 0 227.07 kip-ft 0 0.846(in) 0
\ | \ | \ |

Shear Diagram Moment Diagram Deflection Diagram

- 35

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 5.0 foot or meter
User Input Pile, HP14x117: E (ksi)=29000.0, | (in4)/pile=1220.0
File: J\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Temp Walls\13' Temporary.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltech.com

Licensed to 4324324234 3424343 Calculation Sheet #267
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software
www.civiltech.com

3k 3k 3k 3k 3k >k >k 3k 3k 3k 5k %k %k 5k 3k 3k %k >k 5k 5k 3k 3k 3k %k 5k 5k 3k 5k >k >k 5k 5k 3k %k >k 3k 5k 3k 3k 3k 3k 5k 5k 3k 3k >k K 5k 3k 3k 3k >k >k 5k 3k 3k 3k >k >k 5k 3k 3k 3k >k 5k 5k 3k %k %k %k 5k 3k %k %k k ko k

ShoringSuite Software is developed by CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:

1. FHWA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015

2. STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987

3. DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982

4. TRENCHING AND SHORING MANUAL Revision 12, California Department of

Transportation, January 2000

6. EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002

5. DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.S. Army Corps of Engineers, 31
March 1994

7. EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002

8. Temporary Structures in Construction, Robert T. Ratay (Co-author of Chapter
7: John J. Peirce), McGraw-Hill. 2012

9. AASHTO HB-17, American Association of State and Highway Transportation
Officials, 2 September 2002

UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. Slope - kip/ft3, Deflection - in

Licensed to 4324324234 3424343

Date: 5/13/2025 File: J:\PROJECTS\HDR\22-1474 14600 South
SES\Analyses\ShoringSuite\Temp Walls\21' Temporary.sh8

Title: 146th South
Subtitle: 21' Temporary

3k 3kok sk ok ok sk ok ok ok ok Kok sk ok sk kokok sk okokkokok sk ok sk kok Rk TNPUT  DATA K Kk ok ok 3k ok ko ok sk sk 3k ok sk ok ok ok ok ok ok ok ok ok sk kok sk ok ook ko

Wall Type: 3. Soldier Pile, Driving
Wall Height: 21.00
Pile Diameter: 1.20
Pile Spacing: 5.00
Factor of Safety (F.S.): 1.50
Lateral Support Type (Braces): 3. Tieback
Top Brace Increase (Multi-Bracing): Add 15%*
Brace Position (One Brace Case): Normal Brace*
No-Load Zone:
Vertical Depth for No-Load Zone: 21.00
H-Distance (Input H/V ratio) for No-Load Zone: 0.00
Angle from H. Line for No-Load Zone: 60.00
Embedment Option: 1. Yes
Friction at Pile Tip: No
Pile Properties:
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* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z2 bottom

Steel Strength, Fy:
Allowable Fb/Fy: ©.55
29000.00

Elastic Module, E:

Moment of Inertia, I:
User Input Pile: HP14x117

Z1

oNOOUV A~ WNEO

AR WWWWWNNNNNRREPRREPRRPRRRLRLRUO
ONONUVWPRPRONUVWROUONOUWUDNWNR® -

top

50 ksi = 345 MPa

1220.0

Top Pres.

OO0 0O OOOOOOOOOO

Bottom Pres.

N -

OO0 OO0 OTDIIOONDIIOOEOIEOOODOEODOOOOOOO

.368
.568
.917

.290
.466
.624

.055
.106
.151
.188
.216
.235
.247
.252
.252
.249
.242
.234
.224
.213
.202
.191
.180
.169
.159
.149
.131
.115
.100
.088
.077
.068
.060
.053
.047
.042
.034
.027

0.036841
0.036871
0.041937

()

.041488
.036838
.045226

[ I)

.052360

.048960

.042808

.034952

.026505

.018371

.011132

.005066

.000222

-0.003487
-0.006212
-0.008125
-0.009389
-0.010148
-0.010524
-0.010612
-0.010491
-0.010222
-0.009851
-0.009414
-0.008691
-0.007696
-0.006737
-0.005857
-0.005073
-0.004385
-0.003789
-0.003276
-0.002837
-0.002461
-0.002003
-0.001530

OO0
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42 50.400 0.027 54.600 0.023 -0.001182
43 54.600 0.023 58.800 0.019 -0.000923
44 58.800 0.019 63.000 0.016 -0.000729
45 63.000 0.016 67.200 0.013 -0.000582
46 67.200 0.013 71.400 0.011 -0.000469
47 71.400 0.011 75.600 0.010 -0.000382
48 75.600 0.010 79.800 0.008 -0.000313
49 79.800 0.008 84.000 0.000 -0.001960

* PASSIVE PRESSURE *
The pressures below will be divided by a Factor of Safety =1.5

No. Z1 top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Below Base

2 22.00 0.319 30.00 2.867 0.318530
3 30.00 3.332 40.00 7.277 0.394574
4 40.00 6.177 168.0 46.96 0.318665

* ACTIVE SPACE *

No. Z depth Spacing
1 0.00 5.00
2 21.00 1.20

* PASSIVE SPACE *
No. Z depth Spacing

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*

No. Z brace Angle Spacing Inputl* Input2*
Type

1 7.00 15.0 5.00 0.67 0.72
Tieback

*For Tieback: Inputl = Diameter; Input2 = Bond Strength

*For Plate: Inputl = Diameter; Input2 = Allowable Pressure

*For Deadman: Inputl = Horz. Width; Input2 = Passive Pressure;

*For Sheet Pile Anchor: Inputl = Horz. Width; Input2 = Passive Slope;

Calculation Sheet #270



The calculated moment and shear are per pile spacing. Sheet piles are per one
foot or meter; Soldier piles are per pile.

Top Pressures start at depth = ©0.00

NUMBER OF BRACE LEVEL =1

| D1=0.00
|
|<-- D2=7.00 R1=45.69
|
|
|
==|==  D3=21.00
|
| D4=30.28
D1 - TOP DEPTH
D2 - BRACE DEPTH R1 - REACTION
D3 - EXCAVATION BASE
D4 - PILE TIP

TOTAL REACTION: R1 = 45.69
TOTAL PRESSURES ACTING ON WALL = 45.69

Total Reactions = Total Pressures, oK!
BRACE NO.1 AT DEPTH = 7.00
R1 = Brace Load = 45.69

* EMBEDMENT *
MINIMUM EMBEDMENT = 9.28, TOTAL MINIMUM PILE LENGTH = 30.28

* MOMENT IN PILE (per pile spacing)*
Pile Spacing: sheet piles are one foot or one meter; soldier piles are one pile.
No. Depth M @ Brace Mmax in Span Depth of Mmax

Overall Maximum Moment = 177.32 at 17.15
Maximum Shear = 35.95
Moment and Shear are per pile spacing: 5.0 foot or meter

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*
The calculated brace force are per brace spacing.
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No. DEPTH Tangle SPACING HORIZONTAL VERTICAL
TOTAL LOAD

1 7.00 15.0 5.00 45.69 12.24
47.30

No. DEPTH Free length Brace Type

1 7.00 7.25 Tieback, Bond length = 31.21

* VERTICAL LOADING *

Vertical Loading from Braces = 12.24
Vertical Loading from External Load = 0.00
Total Vertical Loading = 12.24

 3kok ok ok Kok kok kok kok kokkokkokkokkokkkkkQPECTIFIED PILE ke ks okskokskok skookoskook sk ok sk ok sk ok sk ok ok ok sk ok skok ok ok okok ok ok

Overall Maximum Moment = 177.32 at 17.15
The pile selection is based on the magnitude of the moment only. Axial force is
neglected.

Request Min. Section Modulus = 77.37 in3/pile = 1267.93 cm3/pile, Fy= 50 ksi =
345 MPa, Fb/Fy=0.55

HP14X117 has been found in Soldier Pile list!

(English Units):

Area= 34.4 in. Depth= 14.2 in. Width= 14.9 in. Height= 14 in.

Flange thickness= ©.805 in. Web thickness= 0.805 in.

Ix= 1220 in4/pile Sx= 172 in3/pile 1Iy= 443 in4/pile Sy= 59.5 in3/pile

(Metric Units):

Ix= 507.76 x100cm4/pile  Sx= 2818.56 cm3/pile Iy= 184.38 x100cmd4/pile  Sy=
975.03 cm3/pile

The pile selection is based on the magnitude of the moment only. Axial force is
neglected.

HP14X117 is capable to support the shoring!
Top deflection = -0.384(in)
Max. deflection = 0.392(in)

3k 3k 3K 3k 3k 3k ok 3k 3k 5k sk 3k 5k sk >k 5k sk k ok ko k ok >k LAGGING SIZE ESTIMATION 3k 3k 3K 3k 3k 3k ok 3k 3k 5k sk 3k 5k sk >k 5k sk k ok ko k ok >k
Max. Pressure above base =|1.07
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Piles are more rigid than timber lagging, due to arching, only portion of pressures
are acting to lagging, 30-50% loading is suggested.

If 50% loading is used for lagging design,

Pile Spacing =5.0, Max. Moment in lagging =

For 4"x12" Timber, Section Modules S=23.47
strength, fb=M/S=0.85

For 6"x12" Timber, Section Modules S=57.98
strength, fb=M/S=0.34

If 30% loading is used for lagging design,

Pile Spacing =5.0, Max. Moment in lagging =

For 4"x12" Timber, Section Modules S=23.47
strength, fb=M/S=0.51

For 6"x12" Timber, Section Modules S=57.98
strength, fb=M/S=0.21

Design Pressure = 0.53
1.66
in3. The request allowable

in3. The request allowable
Design Pressure = 0.32
1.00

in3. The request allowable

in3. The request allowable

bending

bending

bending

bending

Unit: Pressure: ksf, Spacing: ft, Moment: kip-ft, Bending Strength, fb: ksi
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Timber Lagging Design

{& GERHART COLE

Designed By:|AWL

Reference:|NDS for Wood Construction - 2018 and AREMA Chapter 8
Project:|146th South

Design:|Timber Lagging - 5' c-c pile spacing & 20' depth
Date:|9/25/2024
Reviewed By: MPH

Geometry & Loads

Load Type: ASD

H= 20 ft
w = 1.33 ksf (Max. Pressure On Wall - See Subsequent Shoring Suite Report for 20' Temp Wall Case)
Arching = 0.67 (Reduction Factor) May be reduced by 1/3 per AREMA Ch 8 - 28.5.3.5
Wiag = 0.89 ksf (Reduced Pressure Due to Arching) Laggmg design for temporary condition
Pile Spacing = 5.0 ft of permanent walls (Walls 2, 3, & 7),
Pile Flange Width = 14.0 in lagging to be left in place
L= 38 ft (Lagging Span) Controlled by 20' Temporary
Mrg= 163 keft/ft Moy = wiggl'/8 Case from Wall 7
Timber Properties
Species:  Douglas Fir-Larch Treatment: Pressure Treated
Grade: No. 1 & Btr Design Duration: 1 Year
Cut: Full Sawn
Fp = 1200 psi (Reference Design Bending Stress - NDS Supplement Table 4A)
F,= 180 psi (Reference Design Shear Stress - NDS Supplement Table 4A)
Cp= 1.1 (Load Duration Factor - ASD Only)
Cu = 0.85 (Wet Service Factor)
C = 1 (Size Factor)
Cs 1.2 (Flat Use Factor)
C= 0.8 (Incising Factor)
C = 1.15 (Repetitive Use Factor)
Ke = NA (Format Conversion Factor - LRFD Only)
Op = NA (Resistance Factor - LRFD Only)
A= NA (Time Effect Factor - LRFD Only)
Fy' = 1239 psi
Check Minimum Thickness (Based on Maximum Moment)
Sreqa = 158  In/ft S = Myueb/12/F,
Siag = bt*/6
Siag > Sreq'd
b= 12 in Width of lagging = 1ft for M,,; computed per unit width of lagging
toin = 2.81 in toin = (6Sreqa/b)*”
Check for Shear
b= 12 in
t= 3 in (Actual Thickness)
V= 1700.3 Ibs V = Wipl/2
S= 70.85 psi S = 3V/2bt = Unit Shear Stress
S<F, OK

USE: 3"'X12" Full Sawn No. 1 & Btr Pressure Treated Douglas Fir-Larch Lagging or better
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software
www.civiltech.com
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ShoringSuite Software is developed by CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:
FHWA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015
STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
TRENCHING AND SHORING MANUAL Revision 12, California Department of
Transportation, January 2000
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.S. Army Corps of Engineers, 31 March 1994
EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002
Temporary Structures in Construction, Robert T. Ratay (Co-author of Chapter 7: John J. Peirce),
McGraw-Hill. 2012
9. AASHTO HB-17, American Association of State and Highway Transportation Officials, 2 September 2002

B W
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UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft, Friction/Bearing/Pressure -
ksf, Pres. Slope - kip/ft3, Deflection - in

Licensed to 4324324234 3424343

Date: 9/9/2024 File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 7\20' Temporary.sh8

Title: 146th South
Subtitle: 20' Temporary

khkhkkhkhkhkhkhhhkhhhhkhhhddhhkdhdxdx*kk*x** TNPUT DATA* ****khkkhdhkhkhhhdhhhhhhdrhrhhhdrdrx
Wall Type: 3. Soldier Pile, Driving
Wall Height: 20.00
Pile Diameter: 1.20
Pile Spacing: 5.00
Factor of Safety (F.S.): 1.50
As Continuous Span Beam
Lateral Support Type (Braces): 3. Tieback
Top Brace Increase (Multi-Bracing): Add 15%%*
No-Load Zone:
Vertical Depth for No-Load Zone: 20.00
H-Distance (Input H/V ratio) for No-Load Zone: 0.00
Angle from H. Line for No-Load Zone: 60.00
Embedment Option: 1. Yes
Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy: 50 ksi = 345 MPa
Allowable Fb/Fy: 0.55
Elastic Module, E: 29000.00
Moment of Inertia, I: 1220.0
User Input Pile: HP14X117

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Above Base

2 0.000 0.441 20.00 0.441 0.000000
3 * Below Base

4 20.00 0.590 27.00 0.719 0.018450
5 27.00 0.878 36.00 1.048 0.018935
6 36.00 0.858 39.00 0.914 0.018450
7 39.00 1.115 44 .00 1.214 0.019823
8 44 .00 0.989 49.00 1.084 0.019094
9 49.00 1.325 160.0 3.436 0.019012
10 * Water Pres

11 12.00 0.000 20.00 0.499 0.062400
12 20.00 0.499 160.0 0.499 0.000000
13 * Sur- charg

14 0.000 0.000 1.000 0.233 0.233331
15 1.000 0.233 2.000 0.224 -0.00889
16 2.000 0.224 3.000 0.227 0.002110
17 3.000 0.227 4.000 0.238 0.011777
18 4.000 0.238 5.000 0.256 0.018128
19 5.000 0.256 6.000 0.278 0.021226
20 6.000 0.278 7.000 0.300 0.021871
21 7.000 0.300 8.000 0.320 0.020885
22 8.000 0.320 9.000 0.339 0.018908
23 9.000 0.339 10.00 0.356 0.016385
24 10.00 0.356 11.00 0.369 0.013618
25 11.00 0.369 12.00 0.380 0.010806
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0.008077
0.005512
0.003159
0.001042
-0.00082
-0.00245
-0.00385
-0.00503
-0.00641
-0.00769
-0.00844
-0.00878
-0.00883
-0.00869
-0.00840
-0.00803
-0.00761
-0.00718
-0.00652
-0.00568
-0.00494

* PASSIVE PRESSURE *
The pressures below will be divided by
Top Pres.

Z1 top

a Factor of Safety =1.5
Z2 bottom

Bottom Pres.

[ejeoleoeooololololooolojololololole)

[ejeoleoeoolololoooloolojololololoNe)

0.262098
0.262098
0.186866
0.184198
-0.09711
0.185926
0.124025
0.247614
0.155445
0.145927
0.264606
0.150163
-0.01436
0.137057
0.240560
0.147624
0.124029
0.146792
0.146768
0.146749
0.137930
0.146184
0.146174
0.146166
0.146160
0.146154
0.146150
0.141951
0.145822
0.145819
0.145817
0.145815
0.145813
0.145812
0.145810
0.145809
0.145808
0.145807
0.145807
0.145806
0.145805
0.145805
0.145804
0.145804
0.145804
0.145803
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0.145803

Input2* Type
0.96 Tieback
0.96 Tieback

48 159.0 19.85 160.0 20.00

* ACTIVE SPACE *

No. Z depth Spacing

1 0.00 5.00

2 20.00 1.20

* PASSIVE SPACE *

No. Z depth Spacing

1 20.00 3.60

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*
No. Z brace Angle Spacing Inputl=*
1 4.50 15.0 5.00 0.67

2 10.50 15.0 5.00 0.67
*For Tieback: Inputl = Diameter; Input2 = Bond Strength

*For Plate: 1Inputl = Diameter; Input2 = Allowable Pressure
*For Deadman: Inputl = Horz. Width; Input2 = Passive Pressure;
*For Sheet Pile Anchor: Inputl = Horz. Width; Input2 =

Passive Slope;

khkhkhkhkhhkhhkhhhdhhkhhkhhhkdhkhkxdkx**x***CAT,CULATION* * *,kdkkkkhhkhkdhhkhhkhhhdhhhhhhdhhhhhhd

The calculated moment and shear are per pile spacing.
are per pile.

Top Pressures start at depth = 0.00

* CALCULATE REQUEST EMBEDMENT *

<-- D1=10.50
==|== D2=20.00
D3=31.37
D1 - TOP DEPTH R1 - TOP REACTION
D2 - EXCAVATION BASE
D3 - PILE TIP
TOTAL REACTION: R1 = 36.14
TOTAL PRESSURES ACTING ON WALL = 36.14
Total Reactions = Total Pressures, OK!
The Calculated Embedment, Yend = 11.37

Sheet piles are per one foot or

meter; Soldier piles

7777777777777777777777777 MULTIPLE BRACE / TIEBACK CASE---------------mmmmmmmm

** Use the calculated embedment, Yend = 11.37 for graphics and analysis.
NUMBER OF BRACE LEVEL= 2
* CANTILEVER SPAN, NO.O *
D1=0.00
<-- D2=4.50 R2=14.54, with Cantilever Moment=31.55
D1 - TOP DEPTH
D2 - BOTTOM DEPTH R2 - BOTTOM REACTION

TOTAL REACTION: R2 = 14.54
TOTAL PRESSURES ACTING ON WALL =
Total Reactions =

14.54

Total Pressures, OK!

BRACE NO.1 AT DEPTH =
R2 of Span No.0

4.50

} Sum of Reaction = Brace Load

R1 of Last Span

* LAST SPAN *

30.74
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<-- D1=4.50 R1=16.19
<-- D2=10.50 R2=42.42
D3=31.37
D1 - TOP DEPTH R1 - TOP REACTION
D2 - LAST BRACE DEPTH R2 - LAST BRACE REACTION
D3 - BOTTOM DEPTH
TOTAL REACTION: R1+4R2 = 58.61

TOTAL PRESSURES ACTING ON WALL 58.61

Total Reactions >= Total Pressures, OK!

BRACE NO.2 AT DEPTH
R2 of Last Span

10.50
Brace Load

42.42

LR EE SR EREEE R EEEEEEEEREEREEEEEREEEENIHINNSEEEEEEEREREEEEEEREREEEEREEEEREREEEEEEEEEE]

* EMBEDMENT *
MINIMUM EMBEDMENT

11.37,

* MOMENT IN PILE
Pile Spacing:

(per pile spacing)*

TOTAL MINIMUM PILE LENGTH

sheet piles are one foot or one meter;

31.37

soldier piles are one pi

No. Depth M @ Brace Mmax in Span Depth of Mmax
1 4.50 31.51 3.96 8.87
2 10.50 14.67 115.44 18.25
Overall Maximum Moment = 115.44 at 18.25
Maximum Shear = 36.12
Moment and Shear are per pile spacing: 5.0 foot or meter
-> Top Brace Increase 15%. (Horizontal) From 30.74 to 35.35

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR
The calculated brace force are per brace spacing.

SHEET PILE AS ANCHOR*

le.

No DEPTH Tangle SPACING HORIZONTAL VERTICAL TOTAL LOAD
1 4.50 15.0 5.00 35.35 9.47 36.60

2 10.50 15.0 5.00 42 .42 11.37 43.92
No DEPTH Free length Brace Type

1 4.50 8.02 Tieback, Bond length = 18.11

2 10.50 4.92 Tieback, Bond length = 21.73

* VERTICAL LOADING *

Vertical Loading from Braces 20.84
Vertical Loading from External Load
Total Vertical Loading 20.84

0.00

KA KKK KKK AKX AR A ARk h Kk Kk Kk * XXX X ¥ X*GPECIFIED PILE ** %k kkhkkhkkhhhhhhhhkhhhkkhkkhkkhkk*

Overall Maximum Moment 115.44 at 18.25

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Section Modulus

Request Min. 50.37 in3/pile
HP14X117 has been found in Soldier Pile list!
(English Units) :

Area= 34.4 in. Depth= 14.2 in. Width=
Flange thickness= 0.805 in. Web thickness=
Ix= 1220 in4/pile Sx= 172 in3/pile
(Metric Units):

Ix= 507.76 x100cm4/pile

14.9 in.

Sx= 2818.56 cm3/pile

825.48 cm3/pile, Fy= 50 ksi

Height= 14 in.

0.805 in.
Iy= 443 in4/pile

Sy= 59.5 in3/pile

Iy= 184.38 x100cm4/pile

345 MPa, Fb/Fy=0.55

Sy= 975.03 cm3/pile

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

HP14X117 is capable to support the shoring!
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Top deflection = 0.012(in)
Max. deflection = 0.129(in)

khkkkkkkhkhkkhkhkhkhkkhxx T A N IZE ESTIMATION *****x*kkxkkkkhkkhkhkkhkhhkkx
Max. Pressure above base =
Piles are more rigid than €Imber lagging, due to arching, only portion of pressures
30-50% loading is suggested.
If 50% loading is used for lagging design, Design Pressure = 0.66
Pile Spacing =5.0, Max. Moment in lagging = 2.07
For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending

If 30% loading is used for lagging design, Design Pressure = 0.40

Pile Spacing =5.0, Max. Moment in lagging = 1.24

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending

Unit: Pressure: ksf, Spacing: ft, Moment: kip-ft, Bending Strength, fb: ksi

are acting to lagging,

strength, fb=M/S=1.06
strength, fb=M/S=0.43

strength, fb=M/S=0.64
strength, fb=M/S=0.26
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
Project: 146th South
Design: Shotcrete Lagging - Continuous - 5' C-C Spacing Static

{& GERHART COLE

Date: 9/25/2024
Midvale, UT 84047 Designed By: AWL Reviewed By: BHG
Reinforced Beam Loads

Max Pressure, w (psf) 1550 (See Shoring Suite Report )
Arching Reduction 0.33 1/3 Reduction per AREMA Ch 8 - 28.5.3.5
Pile Spacing, s (ft) 5.00 | N ¢ |
Flange Width, bs (in) 14.0 L L L d L rA]
Facing Span, L (ft) 44 ) - ] v
Moment, Myax = WL%/10 (k-ft/ft) 2.03 L J—L W L | ﬁ ng
Shear, Vyax = WL/2 (kips/ft) 23 WT i L \ T
Load Factor, LF 1.6 N
M, = (LF)Mpax (k-ft) 3.24
V,, = (LF)Vyax (K/ft) 3.7 F by %
*LF = 1.6 and 1.0 applied to static and seismic soil pressures
Geometry Requirements Summary
by (in) 12 8" thick shotcrete with #4 bar @ 12" o.c.
h (in) 8 centered in the shotcrete. Anchor to soldier
d (in) 4.00 piles using 1 row(s) of 1/_2" x 5-5/16" headed
c. (in) 3.5 studs spaced 18" o.c. vertically
f'c (psi) 4000
fy (psi) 60000
B 0.85
Reinforcement: Rebar Controlled by 25' Permanent
Horizontal Bar Size: #4 Case from Wall 3
@ 12 inches o.c.
(Tension Reinforcement) Ag (in2/ft) 0.20
Bar diameter d, (in) 0.5
As, i = 3(Fc")f,(byd) (in?) 0.15
or 200b,,d/f, (in’) 0.16
Suax = 15(40000/f;)-2.5¢, (in) 6.88
Flexure
a (in) 0.29
c (in) 0.34
& 0.0323
dx 0.90
oM, = dAsf(d-a/2) (k-ft) 3.41
Check that ¢M, > M, Passes
Shear
oV, (kips) 4.6 ((0.75)27(f."*)b,d)  (11-3)
Check that ¢V, >V, Passes
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
C— GERHART COLE Project: 146th South
Design: Shotcrete Lagging - Continuous - 5' C-C Spacing Static
Date: 9/25/2024

Midvale, UT 84047 Designed By: AWL Reviewed By: BHG
Headed Studs Loads & Geometry
Factored Tension Load = 2Vyax (kips/ft) 7.34
Factored Shear Load (kips/ft) 0.50 (weight of facing)
Horizontal Stud Spacing, s, (in) NA
Vertical Stud Spacing, s, (in) 18
# of Vertical Rows 1
Factored Tension Load, N, (kips/Stud) 11.0
Factored Shear Load, V, (kips/Stud) 0.75
Headed Stud Size| 1/2" x 5-5/16"
Headed-stud shaft diameter, D (in) 0.5
Head diameter, Dy (in) 1
Head thickness, ty (in) 0.31
Length of shaft, Lg = hg (in) 4.94
Yield strength of studs, f, g5 (ksi) 51

Punching Shear (Breakout)

Concrete Breakout Strength, ¢N, (kips) 12.5 OK Wee = 1
¢Ngp = ANc/ANco*Wec, NWed, NVc, NWep, nNp (Eq. D-5) Yed = 1
Ane (in®) 220 (Fig. RD.5.2.1.b) e = 1
Anco = 9*hef? (in?) 220 (Eq. D-6) Wep = 1
N, = ke(fc"?)het® (Kips) 16.7 (Eq. D-7)
Pullout Strength
ONpn = e pBAL'C (Kips) 14.1 OK (Eq. D-15)
¢= 0.75
Aprg (in?) 0.59
Yep= 1.00
Shear Strength
®Vsa = 0.7nAg \/fiia (Kips) 7.0 OK (Eq. D-19forn =1)
0.2¢Vg, > Via - No Reduction to Tensile Strength is Necessary (D.7.1)
Tensile Strength
ONga = ONAge Nfuta (KipS) 14.3 OK (Eq. D-3)
¢= 0.75
n = number of anchors = 1
Agen (in2) = 0.20 (effective cross-sectional area of single anchor)
futa (ksi) = 1.9fy = 96.9 (futa cannot exceed 125 ksi)
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software
www.civiltech.com
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ShoringSuite Software is developed by CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:
FHWA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015
STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
TRENCHING AND SHORING MANUAL Revision 12, California Department of
Transportation, January 2000
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.S. Army Corps of Engineers, 31 March 1994
EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002
Temporary Structures in Construction, Robert T. Ratay (Co-author of Chapter 7: John J. Peirce),
McGraw-Hill. 2012
9. AASHTO HB-17, American Association of State and Highway Transportation Officials, 2 September 2002
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UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft, Friction/Bearing/Pressure -
ksf, Pres. Slope - kip/ft3, Deflection - in

Licensed to 4324324234 3424343

Date: 9/14/2024 File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\25' Permanent.sh8

Title: 146th South
Subtitle: 25' Permanent

khkhkkhkhkhkhkhhhkhhhhkhhhddhhkdhdxdx*kk*x** TNPUT DATA* ****khkkhdhkhkhhhdhhhhhhdrhrhhhdrdrx
Wall Type: 2. Soldier Pile, Drilled
Wall Height: 25.00
Pile Diameter: 1.20
Pile Spacing: 5.00
Factor of Safety (F.S.): 1.50
As Continuous Span Beam
Lateral Support Type (Braces): 3. Tieback
Top Brace Increase (Multi-Bracing): Add 15%%*
No-Load Zone:
Vertical Depth for No-Load Zone: 25.00
H-Distance (Input H/V ratio) for No-Load Zone: 0.00
Angle from H. Line for No-Load Zone: 60.00
Embedment Option: 1. Yes
Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy: 50 ksi = 345 MPa
Allowable Fb/Fy: 0.55
Elastic Module, E: 29000.00
Moment of Inertia, I: 904.00
User Input Pile: HP14X89

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Above Base

2 0.000 0.518 25.00 0.518 0.000000
3 * Below Base

4 25.00 0.733 33.00 0.885 0.018976
5 33.00 0.753 43.00 0.930 0.017682
6 43.00 1.093 200.0 4.075 0.018996
7 * Water Pres

8 9.000 0.000 25.00 0.998 0.062400
9 25.00 0.998 200.0 0.998 0.000000
10 * Sur- charg

11 0.000 0.000 1.250 0.054 0.042917
12 1.250 0.054 2.500 0.082 0.023012
13 2.500 0.082 3.750 0.092 0.007825
14 3.750 0.092 5.000 0.093 0.000926
15 5.000 0.093 6.250 0.091 -0.00189
16 6.250 0.091 7.500 0.087 -0.00304
17 7.500 0.087 8.750 0.083 -0.00351
18 8.750 0.083 10.00 0.078 -0.00366
19 10.00 0.078 11.25 0.074 -0.00366
20 11.25 0.074 12.50 0.069 -0.00358
21 12.50 0.069 13.75 0.065 -0.00346
22 13.75 0.065 15.00 0.061 -0.00331
23 15.00 0.061 16.25 0.057 -0.00315
24 16.25 0.057 17.50 0.053 -0.00298
25 17.50 0.053 18.75 0.049 -0.00280
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26 18.75 0.049 20.00 0.046 -0.00263
27 20.00 0.046 21.25 0.043 -0.00247
28 21.25 0.043 22.50 0.040 -0.00231
29 22.50 0.040 23.75 0.038 -0.00215
30 23.75 0.038 25.00 0.035 -0.00200
31 25.00 0.035 27.50 0.031 -0.00180
32 27.50 0.031 30.00 0.027 -0.00155
33 30.00 0.027 32.50 0.023 -0.00133
34 32.50 0.023 35.00 0.020 -0.00115
35 35.00 0.020 37.50 0.018 -0.00098
36 37.50 0.018 40.00 0.016 -0.00085
37 40.00 0.016 42.50 0.014 -0.00073
38 42.50 0.014 45.00 0.012 -0.00063
39 45.00 0.012 47.50 0.011 -0.00054
40 47.50 0.011 50.00 0.010 -0.00047
41 50.00 0.010 55.00 0.008 -0.00038
42 55.00 0.008 60.00 0.006 -0.00029
43 60.00 0.006 65.00 0.005 -0.00023
44 65.00 0.005 70.00 0.004 -0.00018
45 70.00 0.004 75.00 0.004 -0.00014
46 75.00 0.004 80.00 0.003 -0.00011
47 80.00 0.003 85.00 0.003 -0.00009
48 85.00 0.003 90.00 0.002 -0.00007
49 90.00 0.002 95.00 0.002 -0.00006
50 95.00 0.002 100.0 0.000 -0.00038

* PASSIVE PRESSURE *
The pressures below will be divided by a Factor of Safety =1.5

No. Z1 top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Below Base

2 26.00 0.146 33.00 1.166 0.145693
3 33.00 1.355 43.00 3.246 0.189021
4 43.00 2.756 200.0 25.63 0.145734

No. Z depth Spacing
1 0.00 5.00
2 25.00 1.20

No. Z depth Spacing

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR¥*

No. Z brace Angle Spacing Inputl* Input2* Type
1 6.00 15.0 5.00 0.67 0.72 Tieback
2 17.00 15.0 5.00 0.67 0.72 Tieback

*For Tieback: Inputl = Diameter; Input2 = Bond Strength

*For Plate: Inputl = Diameter; Input2 = Allowable Pressure

*For Deadman: Inputl = Horz. Width; Input2 = Passive Pressure;

*For Sheet Pile Anchor: Inputl = Horz. Width; Input2 = Passive Slope;

Fhkhkkkhkhkdhhhkhhhkddhhkdhhdkdxdhxkxk*x***XCALCULATION* ***kkkkhkkhkhdhhdhhhdhhrhhrdrhrrhk

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; Soldier piles
are per pile.

Top Pressures start at depth = 0.00

* CALCULATE REQUEST EMBEDMENT *

<-- D1=17.00
==|== D2=25.00
D3=43.16

D1 - TOP DEPTH R1 - TOP REACTION

D2 - EXCAVATION BASE
D3 - PILE TIP
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TOTAL REACTION: R1 = 47.88
TOTAL PRESSURES ACTING ON WALL = 47.88

Total Reactions = Total Pressures, OK!

The Calculated Embedment, Yend = 18.16

------------------------- MULTIPLE BRACE / TIEBACK CASE
** Use the calculated embedment, Yend = 18.16 for graphics and analysis.

NUMBER OF BRACE LEVEL= 2

* CANTILEVER SPAN, NO.O *

D1=0.00

<-- D2=6.00 R2=17.72, with Cantilever Moment=51.96

D1 - TOP DEPTH

D2 - BOTTOM DEPTH R2 - BOTTOM REACTION

TOTAL REACTION: R2 = 17.72
TOTAL PRESSURES ACTING ON WALL = 17.72

Total Reactions = Total Pressures, OK!

BRACE NO.1 AT DEPTH = 6.00
R2 of Span No.O

} Sum of Reaction

R1 of Last Span

Brace Load = 41.29

* LAST SPAN *

<-- D1=6.00 R1=23.57
<-- D2=17.00 R2=66.80
D3=43.16
D1 - TOP DEPTH R1 - TOP REACTION

D2 - LAST BRACE DEPTH R2 - LAST BRACE REACTION

D3 - BOTTOM DEPTH

TOTAL REACTION: R1+4R2 = 90.37
TOTAL PRESSURES ACTING ON WALL = 90.37
Total Reactions >= Total Pressures,

BRACE NO.2 AT DEPTH = 17.00
R2 of Last Span = Brace Load = 66.80

dhkkkkhhhhhkhhkhhhhdhdhhkddkdhdkdhdddkdkxkx*x*x*RESQULTS* **kkkhkkkkhhhhhhhhhkhddhhhdhhkhhddhhdrhhhdhdh

* EMBEDMENT *

MINIMUM EMBEDMENT = 18.16, TOTAL MINIMUM PILE LENGTH = 43.16

* MOMENT IN PILE (per pile spacing) *

Pile Spacing: sheet piles are one foot or one meter;

soldier piles are one pile.

No. Depth M @ Brace Mmax in Span Depth of Mmax
1 6.00 51.91 28.88 12.77
2 17.00 22.30 150.28 24.68

Overall Maximum Moment = 150.28 at 24.68
Maximum Shear = 47.64

Moment and Shear are per pile spacing: 5.0 foot or meter

-> Top Brace Increase 15%. (Horizontal) From 41.29 to 47.48

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*
The calculated brace force are per brace spacing.

No. DEPTH Tangle SPACING

HORIZONTAL

VERTICAL

TOTAL LOAD
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69.16

2 17.00 15.0 5.00 66.80 17.90
No. DEPTH Free length Brace Type

1 6.00 9.84 Tieback, Bond length = 32.43

2 17.00 4.14 Tieback, Bond length = 45.63

* VERTICAL LOADING *

Vertical Loading from Braces = 30.62
Vertical Loading from External Load = 0.00
Total Vertical Loading = 30.62

KAKKKKKKK KKK KK KKK XX AR XXXk %% **SPECIFIED PILE ******k*x*kkkkkkkkkkkkkk*

Overall Maximum Moment = 150.28 at 24.68

K*hkhkhkhkhkhkkkkkkk

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Request Min. Section Modulus = 65.57 in3/pile = 1074.57 cm3/pile,

HP14X89 has been found in Soldier Pile list!
(English Units) :

Area= 26.1 in. Depth= 13.8 in. Width= 14.7 in. Height= 14 in.

Flange thickness= 0.615 in. Web thickness= 0.615 in.

Ix= 904 in4/pile Sx= 131 in3/pile Iy= 326 in4/pile Sy= 44
(Metric Units):

Ix= 376.24 x100cm4/pile Sx= 2146.70 cm3/pile Iy= 135.68 x10

.3 in3/pile

Fy= 50 ksi = 345 MPa, Fb/Fy=0.55

Ocm4 /pile Sy= 725.94 cm3/pile

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

HP14X89 is capable to support the shoring!
Top deflection = 0.027(in)
Max. deflection = 0.341(in)

khkkkkkkkhkhkhkhkkkkkkkhkkdkdxxx*x [AGGING SIZE ESTIMATION ****,kkkkkkkkkhkhkkdx
Max. Pressure above base :m
Piles are more rigid than timber lagging, due to arching, only por
30-50% loading is suggested.
If 50% loading is used for lagging design, Design Pressure =
Pile Spacing =5.0, Max. Moment in lagging = 2.42
For 4"x12" Timber, Section Modules S=23.47 in3. The request
For 6"x12" Timber, Section Modules S=57.98 in3. The request

If 30% loading is used for lagging design, Design Pressure =
Pile Spacing =5.0, Max. Moment in lagging = 1.45

For 4"x12" Timber, Section Modules S=23.47 in3. The request
For 6"x12" Timber, Section Modules S=57.98 in3. The request

Unit: Pressure: ksf, Spacing: ft, Moment: kip-ft, Bending Streng

* k k k%

tion of pressures
0.77

allowable bending
allowable bending

0.46

allowable bending
allowable bending

th, fb: ksi

are acting to lagging,

strength, fb=M/S=1.24
strength, fb=M/S=0.50

strength, fb=M/S=0.74
strength, fb=M/S=0.30
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
Project: 146th South

{& GERHART COLE

Design: Shotcrete Lagging - Continuous - 5' C-C Spacing Seismic

Date: 9/25/2024
Midvale, UT 84047 Designed By: AWL Reviewed By: BHG
Reinforced Beam Loads

Max Pressure, w (psf) 1830 (See Shoring Suite Report )
Arching Reduction 0.33 1/3 Reduction per AREMA Ch 8 - 28.5.3.5
Pile Spacing, s (ft) 5.00
Flange Width, by (in) 14.0 | L L Z T
Facing Span, L (ft) 4.4 = -~ h
Moment, Myax = WL%/10 (k-ft/ft) 2.39 \L J—L‘ W L ‘ i 14L
Shear, Vyax = WL/2 (kips/ft) 2.7 WF ! I; ! F
Load Factor, LF 1
M, = (LF)Mpyax (k-ft) 2.39
V, = (LF)Vyax (K/ft) 2.7 b
*LF = 1.6 and 1.0 applied to static and seismic soil pressures
Geometry Requirements Summary
by (in) 12 8" thick shotcrete with #4 bar @ 12" o.c.
h (in) 8 centered in the shotcrete. Anchor to soldier
d (in) 4.00 piles using 1 row(s) of 1/_2" x 5-5/16" headed
c. (in) 3.5 studs spaced 18" o.c. vertically
f'c (psi) 4000
fy (psi) 60000
B4 0.85 Controlled by 8' Seismic Case
Reinforcement: Rebar from Wall 3
Horizontal Bar Size: #4
@ 12 inches o.c.
(Tension Reinforcement) Ag (in2/ft) 0.20
Bar diameter d, (in) 0.5
As, i = 3(Fc")f,(byd) (in?) 0.15
or 200b,,d/f, (in’) 0.16
Suax = 15(40000/f;)-2.5¢, (in) 6.88
Flexure
a (in) 0.29
c (in) 0.34
& 0.0323
o* 0.90
oM, = dAsf(d-a/2) (k-ft) 3.41
Check that ¢M, > M, Passes
Shear
oV, (kips) 4.6 ((0.75)27(f."*)b,d)  (11-3)
Check that ¢V, >V, Passes
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
C— GERHART COLE Project: 146th South
Design: Shotcrete Lagging - Continuous - 5' C-C Spacing Seismic
Date: 9/25/2024

Midvale, UT 84047 Designed By: AWL Reviewed By: BHG
Headed Studs Loads & Geometry
Factored Tension Load = 2Vyax (kips/ft) 5.42
Factored Shear Load (kips/ft) 0.50 (weight of facing)
Horizontal Stud Spacing, s, (in) NA
Vertical Stud Spacing, s, (in) 18
# of Vertical Rows 1
Factored Tension Load, N, (kips/Stud) 8.1
Factored Shear Load, V, (kips/Stud) 0.75
Headed Stud Size| 1/2" x 5-5/16"
Headed-stud shaft diameter, D (in) 0.5
Head diameter, Dy (in) 1
Head thickness, ty (in) 0.31
Length of shaft, Lg = hg (in) 4.94
Yield strength of studs, f, g5 (ksi) 51

Punching Shear (Breakout)

Concrete Breakout Strength, ¢N, (Kips) 12.5 OK Wee = 1
¢Ngp = ANc/ANco*Wec, NWed, NVc, NWep, nNp (Eq. D-5) Yed = 1
Ane (in®) 220 (Fig. RD.5.2.1.b) e = 1
Anco = 9*hef? (in?) 220 (Eq. D-6) Wep = 1
N, = ke(fc"?)het® (Kips) 16.7 (Eq. D-7)
Pullout Strength
ONpn = e pBAL'C (Kips) 14.1 OK (Eq. D-15)
¢= 0.75
Aprg (in?) 0.59
Yep= 1.00
Shear Strength
®Vsa = 0.7nAg \/fiia (Kips) 7.0 OK (Eq. D-19forn =1)
0.2¢Vg, > Via - No Reduction to Tensile Strength is Necessary (D.7.1)
Tensile Strength
ONsa = OnAse Nfuta (KiPS) 9.6 OK (Eq. D-3)
¢= 0.75
n = number of anchors = 1
Agen (in2) = 0.20 (effective cross-sectional area of single anchor)
futa (ksi) = min 1.9fy or 65 ksi = 65 (futa cannot exceed 125 ksi)
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software
www.civiltech.com

R R R SRS EE SRR SRR RS R RS EEEEEEEEEEEEEEEEEEREEEEREREERREEEEEEEEEEEEEEEEEEESES]
ShoringSuite Software is developed by CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:
FHWA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015
STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
TRENCHING AND SHORING MANUAL Revision 12, California Department of
Transportation, January 2000
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.S. Army Corps of Engineers, 31 March 1994
EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002
Temporary Structures in Construction, Robert T. Ratay (Co-author of Chapter 7: John J. Peirce),
McGraw-Hill. 2012
9. AASHTO HB-17, American Association of State and Highway Transportation Officials, 2 September 2002

B W

® J U1 o

UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft, Friction/Bearing/Pressure -
ksf, Pres. Slope - kip/ft3, Deflection - in

Licensed to 4324324234 3424343

Date: 9/16/2024 File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 3\8' Seismic.sh8

Title: 146th South
Subtitle: 8' Seismic

khkhkkhkhkhkhkhhhkhhhhkhhhddhhkdhdxdx*kk*x** TNPUT DATA* ****khkkhdhkhkhhhdhhhhhhdrhrhhhdrdrx

Wall Type: 2. Soldier Pile, Drilled
Wall Height: 8.00
Pile Diameter: 1.20
Pile Spacing: 5.00
Factor of Safety (F.S.): 1.50
Lateral Support Type (Braces): 3. Tieback
Top Brace Increase (Multi-Bracing): Add 15%*
Brace Position (One Brace Case): Normal Brace*
No-Load Zone:
Vertical Depth for No-Load Zone: 8.00
H-Distance (Input H/V ratio) for No-Load Zone: 0.00
Angle from H. Line for No-Load Zone: 60.00
Embedment Option: 1. Yes
Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy: 50 ksi = 345 MPa
Allowable Fb/Fy: 0.55
Elastic Module, E: 29000.00
Moment of Inertia, I: 904.00
User Input Pile: HP14X89

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Above Base

2 0.000 0.622 1.970 0.000 -0.31555
3 2.000 0.165 8.000 0.270 0.017402
4 * Below Base

5 8.000 0.807 17.00 1.205 0.044202
6 17.00 1.117 27.00 1.387 0.026920
7 27.00 1.502 72.00 2.903 0.031136
8 * Earth Queck

9 0.000 0.767 8.000 0.192 -0.07194
10 * Water Pres

11 -7.00 0.000 8.000 0.936 0.062400
12 8.000 0.936 72.00 0.936 0.000000

* PASSIVE PRESSURE *
The pressures below will be divided by a Factor of Safety =1.5

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Below Base

2 9.000 0.146 17.00 1.311 0.145693
3 17.00 1.524 27.00 3.417 0.189309
4 27.00 2.893 72.00 9.465 0.146051

* ACTIVE SPACE *
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No. Z depth Spacing

No. Z depth Spacing

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR¥*
No. Z brace Angle Spacing Inputl=* Input2* Type

*For Tieback: Inputl = Diameter; Input2 = Bond Strength

*For Plate: Inputl = Diameter; Input2 = Allowable Pressure

*For Deadman: Inputl = Horz. Width; Input2 = Passive Pressure;

*For Sheet Pile Anchor: Inputl = Horz. Width; Input2 = Passive Slope;

khkhkhkhkhkhhkhhkhhkhkdhkhhkdhdhkdxdhxkxdk*x*** ¥ *CALCULATION* * ***kkkkkhkhdhhkhhhdrhhhhhdrhrrhrd

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; Soldier
are per pile.

Top Pressures start at depth = -7.00

NUMBER OF BRACE LEVEL = 1
D1=0.00

<-- D2=3.00 R1=69.53

D3=8.00

D4=23.73

D1 - TOP DEPTH

D2 - BRACE DEPTH R1 - REACTION
D3 - EXCAVATION BASE

D4 - PILE TIP

TOTAL REACTION: R1 = 69.53
TOTAL PRESSURES ACTING ON WALL = 69.53
Total Reactions = Total Pressures, OK!

BRACE NO.1 AT DEPTH = 3.00
R1 = Brace Load = 69.53

EEEEE SR EREEEEEEREEEEEEEEEEEEEEEEEINHNNINNEEEREEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEE SRS

* EMBEDMENT *
MINIMUM EMBEDMENT = 15.73, TOTAL MINIMUM PILE LENGTH = 23.73

* MOMENT IN PILE (per pile spacing)*
Pile Spacing: sheet piles are one foot or one meter; soldier piles are one pile.
No. Depth M @ Brace Mmax in Span Depth of Mmax

Overall Maximum Moment = 74.84 at 3.01
Maximum Shear = 40.04
Moment and Shear are per pile spacing: 5.0 foot or meter

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*
The calculated brace force are per brace spacing.

No. DEPTH Tangle SPACING HORIZONTAL VERTICAL TOTAL LOAD
1 3.00 15.0 5.00 69.53 18.63 71.98
No. DEPTH Free length Brace Type

Calculation Sheet #289
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* VERTICAL LOADING *

Vertical Loading from Braces = 18.63
Vertical Loading from External Load = 0.00
Total Vertical Loading = 18.63

Fhkhkhkkhkhkdhkhkdhhhkdddhhkxdkxdx*x*k*x*¥**SPECIFIED PILE ***%%x*kkxkkkdkkhkhhhdrhhhhhdrhrrhrdrrx

Overall Maximum Moment = 74.84 at 3.01

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Request Min. Section Modulus = 32.66 in3/pile = 535.14 cm3/pile, Fy= 50 ksi

HP14X89 has been found in Soldier Pile 1list!

(English Units) :

Area= 26.1 in. Depth= 13.8 in. Width= 14.7 in. Height= 14 in.

Flange thickness= 0.615 in. Web thickness= 0.615 in.

Ix= 904 in4/pile Sx= 131 in3/pile Iy= 326 in4/pile Sy= 44.3 in3/pile
(Metric Units):

345 MPa, Fb/Fy=0.55

Ix= 376.24 x100cm4/pile Sx= 2146.70 cm3/pile Iy= 135.68 x100cm4/pile Sy= 725.94 cm3/pile

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

HP14X89 is capable to support the shoring!
Top deflection = -0.018(in)
Max. deflection = 0.098(in)

Kkkkkkkkkkkkkkkkkkkkkkk T2\ N IZE ESTIMATION * %% % % % % % % % % % % % % & % % % % % %
Max. Pressure above base =[1.83 |

Piles are more rigid than tiImber lagging, due to arching, only portion of pressures

30-50% loading is suggested.
If 50% loading is used for lagging design, Design Pressure = 0.91
Pile Spacing =5.0, Max. Moment in lagging = 2.85

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending

If 30% loading is used for lagging design, Design Pressure = 0.55
Pile Spacing =5.0, Max. Moment in lagging = 1.71

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending

Unit: Pressure: ksf, Spacing: ft, Moment: kip-ft, Bending Strength, fb: ksi

are acting to lagging,

strength, fb=M/S=1.46
strength, fb=M/S=0.59

strength, fb=M/S=0.88
strength, fb=M/S=0.35
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
Project: 146th South

{& GERHART COLE

Design: Shotcrete Lagging - Continuous - 6.5' C-C Spacing Static
Date: 10/18/2024

Midvale, UT 84047 Designed By:

AWL

Reviewed By: BHG

Reinforced Beam Loads

Max Pressure, w (psf) 1230 (See Shoring Suite Report )
Arching Reduction 0.33 1/3 Reduction per AREMA Ch 8 - 28.5.3.5
Pile Spacing, s (ft) 6.50 | N ¢ |
Flange Width, by (in) 14.0 L L L d L rA]
Facing Span, L (ft) 59 ) - ] v
Moment, Myax = WL%/10 (k-ft/ft) 2.88 L J—L W L | ﬁ ng
Shear, Vyax = WL/2 (kips/ft) 24 WT i L \ T
Load Factor, LF 1.6 N
M, = (LF)Mpyax (k-ft) 4.62
V,, = (LF)Vyax (K/ft) 3.9 F by %
*LF = 1.6 and 1.0 applied to static and seismic soil pressures
Geometry Requirements Summary
by (in) 12 8" thick shotcrete with #5 bar @ 12" o.c.
h (in) 8 centered in the shotcrete. Anchor to soldier
d (in) 4.00 piles using 1 row(s) of 1/_2" x 5-5/16" headed
c. (in) 3.06 studs spaced 18" o.c. vertically
f'c (psi) 4000
fy (psi) 60000
B 0.85 Controlled by 21.5' Permanent
Reinforcement: Rebar Case from Wall 2
Horizontal Bar Size: #5
@ 12 inches o.c.
(Tension Reinforcement) Ag (in2/ft) 0.31
Bar diameter d, (in) 0.625
As, i = 3(Fc")f,(b,d) (in?) 0.15
or 200b,,d/f, (in’) 0.16
Suax = 15(40000/f;)-2.5¢, (in) 7.34
Flexure
a (in) 0.45
c (in) 0.53
& 0.0196
o* 0.90
oM, = dAsf(d-a/2) (k-ft) 5.21
Check that ¢M, > M, Passes
Shear
oV, (kips) 4.6 ((0.75)27(f."*)b,d)  (11-3)
Check that ¢V, >V, Passes
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
C— GERHART COLE Project: 146th South
Design: Shotcrete Lagging - Continuous - 6.5' C-C Spacing Static
Date: 10/18/2024

Midvale, UT 84047 Designed By: AWL Reviewed By: BHG
Headed Studs Loads & Geometry
Factored Tension Load = 2Vyax (kips/ft) 7.80
Factored Shear Load (kips/ft) 0.65 (weight of facing)
Horizontal Stud Spacing, s, (in) NA
Vertical Stud Spacing, s, (in) 18
# of Vertical Rows 1
Factored Tension Load, N, (kips/Stud) 11.7
Factored Shear Load, V, (kips/Stud) 0.98
Headed Stud Size| 1/2" x 5-5/16"
Headed-stud shaft diameter, D (in) 0.5
Head diameter, Dy (in) 1
Head thickness, ty (in) 0.31
Length of shaft, Lg = hg (in) 4.94
Yield strength of studs, f, g5 (ksi) 51

Punching Shear (Breakout)

Concrete Breakout Strength, ¢N, (kips) 12.5 OK Wee = 1
¢Ngp = ANc/ANco*Wec, NWed, NVc, NWep, nNp (Eq. D-5) Yed = 1
Ane (in®) 220 (Fig. RD.5.2.1.b) e = 1
Anco = 9*hef? (in?) 220 (Eq. D-6) Wep = 1
N, = ke(fc"?)het® (Kips) 16.7 (Eq. D-7)
Pullout Strength
ONpn = e pBAL'C (Kips) 14.1 OK (Eq. D-15)
¢= 0.75
Aprg (in?) 0.59
Yep= 1.00
Shear Strength
®Vsa = 0.7nAg \/fiia (Kips) 7.0 OK (Eq. D-19forn =1)
0.2¢Vg, > Via - No Reduction to Tensile Strength is Necessary (D.7.1)
Tensile Strength
ONga = ONAge Nfuta (KipS) 14.3 OK (Eq. D-3)
¢= 0.75
n = number of anchors = 1
Agen (in2) = 0.20 (effective cross-sectional area of single anchor)
futa (ksi) = 1.9fy = 96.9 (futa cannot exceed 125 ksi)
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software

www.civiltech.com

R R R SRS EE SRR SRR RS R RS EEEEEEEEEEEEEEEEEEREEEEREREERREEEEEEEEEEEEEEEEEEESES]
ShoringSuite Software is developed by CivilTech Software,
The calculation method is based on the following references:
FHWA 98-011,

B W

® J U1 o

FHWA-RD-97-130,
STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc.,

DESIGN MANUAL DM-7

Transportation,
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES,
DESIGN OF SHEET PILE WALLS,

(NAVFAC) ,

January 2000

FHWA SA 96-069,

EM 1110-2-2504,

Department of the Navy,
TRENCHING AND SHORING MANUAL Revision 12,

Bellevue,

FHWA-IF-99-015
1987
May 1982

California Department of

Pile Buck Inc. 2002
U.S. Army Corps of Engineers,

EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002
(Co-author of Chapter 7: John J. Peirce),

Temporary Structures in Construction,

McGraw-Hill. 2

9. AASHTO HB-17,

UNITS:

Width/Spacing/Diameter/Length/Depth - ft,

012

ksf, Pres. Slope - kip/ft3, Deflection - in

Licensed to

Date: 10/17/2024

Title:
Subtitl

4324324234

146th South
' Permanent

e:

21.5

3424343

Robert T. Ratay

Force - kip, Moment - k

WA, USA.

ip-ft,

khkhkkhkhkhkhkhhhkhhhhkhhhddhhkdhdxdx*kk*x** TNPUT DATA* ****khkkhdhkhkhhhdhhhhhhdrhrhhhdrdrx
Soldier Pile, D

Wall Type:
Wall Height: 21.5

Lateral

No-Load

Pile Diameter:

3.

Pile Spacing: 6.5
Factor of Safety
As Continuous Span Beam

Support Type
Top Brace Increase

Zo

ne:

0

1.20

0
(F.S

(Braces) :
(Multi-Bracing) : Add 15%*

riving

.): 1.50

3. Tieback

Vertical Depth for No-Load Zone: 21.50
H-Distance

(Input H/V ratio)
Angle from H. Line for No-Load Zone:
Embedment Option: 1.

Yes

Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy:
Allowable Fb/Fy:

Elastic Module, E:

0.55

Moment of Inertia, I:
User Input Pile: HP14x102

* DRIVING PRESSURE

Z1

top

(ACTIVE, WATER,

50 ksi = 345

MPa

& SURCHARGE)

*

for No-Load Zone: 0.
60.00

Top Pres. Z2 bottom
Above Base
0.549 21.50
Below Base
0.840 26.00
0.965 28.00
1.039 29.00
1.286 32.00
1.125 40.00
1.355 172.0
Sur- charge
0.000 1.075
0.443 2.150
0.586 3.225
0.661 4.300
0.676 5.375
0.652 6.450
0.606 7.525
0.551 8.600
0.494 9.675
0.439 10.750
0.387 11.825
0.341 12.900
0.300 13.975
0.264 15.050
0.233 16.125

00
Bottom Pres. sl
0.549 0
1.006 0
1.039 0
1.052 0
1.325 0
1.223 0
3.796 0
0.443 0
0.586 0
0.661 0
0.676 0
0.652 -0
0.606 -0
0.551 -0
0.494 -0
0.439 -0
0.387 -0
0.341 -0
0.300 -0
0.264 -0
0.233 -0
0.206 -0

.000000

.036871
.036841
.012933
.012781
.012308
.018489

.412170
.133172
.069149
.014239

.022284
.042457
.051324
.053286
.051386
.047538
.042883
.038077
.033472
.029241
.025453

31 March 1994

American Association of State and Highway Transportation Officials, 2 September 2002

Friction/Bearing/Pressure -

File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Permanent.sh8
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26 16.125 0.206 17.200 0.182 -0.022115
27 17.200 0.182 18.275 0.1l61 -0.019206
28 18.275 0.161 19.350 0.143 -0.016687
29 19.350 0.143 20.425 0.128 -0.014515
30 20.425 0.128 21.500 0.114 -0.012647
31 21.500 0.114 23.650 0.092 -0.010350
32 23.650 0.092 25.800 0.075 -0.007961
33 25.800 0.075 27.950 0.061 -0.006185
34 27.950 0.061 30.100 0.051 -0.004856
35 30.100 0.051 32.250 0.043 -0.003852
36 32.250 0.043 34.400 0.036 -0.003085
37 34.400 0.036 36.550 0.031 -0.0024095
38 36.550 0.031 38.700 0.026 -0.002036
39 38.700 0.026 40.850 0.023 -0.001675
40 40.850 0.023 43.000 0.020 -0.001389
41 43.000 0.020 47.300 0.015 -0.001068
42 47.300 0.015 51.600 0.012 -0.000765
43 51.600 0.012 55.900 0.009 -0.000561
44 55.900 0.009 60.200 0.008 -0.000420
45 60.200 0.008 64.500 0.006 -0.000321
46 64.500 0.006 68.800 0.005 -0.000249
47 68.800 0.005 73.100 0.004 -0.000196
48 73.100 0.004 77.400 0.004 -0.000156
49 77.400 0.004 81.700 0.003 -0.000126
50 81.700 0.003 86.000 0.000 -0.000735

* PASSIVE PRESSURE *
The pressures below will be divided by a Factor of Safety =1.5

No. Z1 top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Below Base

2 22.50 0.391 26.00 1.757 0.390551
3 26.00 1.830 28.00 2.680 0.424828
4 28.00 2.680 29.00 2.892 0.212691
5 29.00 2.310 32.00 2.781 0.157019
6 32.00 3.285 40.00 4.786 0.187626
7 40.00 4.063 172.0 23.31 0.145806

No. Z depth Spacing
1 0.00 6.50
2 21.50 1.20

No. Z depth Spacing

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*

No. Z brace Angle Spacing Inputl* Input2*
1 2.00 15.0 6.50 0.67 0.72
2 7.00 15.0 6.50 0.67 0.72
3 14.00 15.0 6.50 0.67 0.72

*For Tieback: Inputl = Diameter; Input2 = Bond Strength

*For Plate: Inputl = Diameter; Input2 = Allowable Pressure

*For Deadman: Inputl = Horz. Width; Input2 = Passive Pressure;

*For Sheet Pile Anchor: Inputl = Horz. Width; Input2 = Passive Slope;

Fhkhkkkhkhkdhhhkhhhddhhkdhhkhkdxdhxkxk*x*k**XCALCULATION****kkkkkkhkhdhhhdhhhdhhrhhrdrhrrhki

Tieback
Tieback
Tieback

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; Soldier piles

are per pile.
Top Pressures start at depth = 0.00
* CALCULATE REQUEST EMBEDMENT *
<-- D1=14.00
==|== D2=21.50

D3=27.68
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D1 - TOP DEPTH R1 - TOP REACTION
D2 - EXCAVATION BASE
D3 - PILE TIP

TOTAL REACTION: R1 = 25.18

TOTAL PRESSURES ACTING ON WALL = 25.18
Total Reactions = Total Pressures, OK!
The Calculated Embedment, Yend = 6.18

------------------------- MULTIPLE BRACE / TIEBACK CASE--------------==—-——-—~————-
** Use the calculated embedment, Yend = 6.18 for graphics and analysis.

NUMBER OF BRACE LEVEL= 3

* CANTILEVER SPAN, NO.O *

D1=0.00

<-- D2=2.00 R2=11.72, with Cantilever Moment=10.47

D1 - TOP DEPTH
D2 - BOTTOM DEPTH R2 - BOTTOM REACTION

TOTAL REACTION: R2 = 11.72
TOTAL PRESSURES ACTING ON WALL = 11.72
Total Reactions = Total Pressures, OK!

BRACE NO.1 AT DEPTH = 2.00
R2 of Cantilever Span
} Sum of Reaction = Brace Load = 33.15
R1 of Span No.1l

* MIDDLE SPAN NO.1 *

<-- D1=2.00 R1=21.43, with Cantilever Moment=10.47
<=-- D2=7.00 R2=17.16

D1 - TOP DEPTH R1 - TOP REACTION

D2 - BOTTOM DEPTH R2 - BOTTOM REACTION

TOTAL REACTION: R1+R2 = 38.58
TOTAL PRESSURES ACTING ON WALL = 38.58
Total Reactions = Total Pressures, OK!

BRACE NO.2 AT DEPTH = 7.00
R2 of Span No.1l
} Sum of Reaction = Brace Load = 40.11
R1 of Last Span

* LAST SPAN *

<-- D1=7.00 R1=22.96
<-- D2=14.00 R2=45.72
D3=27.68
D1 - TOP DEPTH R1 - TOP REACTION

D2 - LAST BRACE DEPTH R2 - LAST BRACE REACTION
D3 - BOTTOM DEPTH

TOTAL REACTION: R1+4R2 = 68.68
TOTAL PRESSURES ACTING ON WALL = 68.68
Total Reactions >= Total Pressures, OK!

BRACE NO.3 AT DEPTH = 14.00
R2 of Last Span = Brace Load = 45.72
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* EMBEDMENT *
MINIMUM EMBEDMENT = 6.18, TOTAL MINIMUM PILE LENGTH = 27.68

* MOMENT IN PILE (per pile spacing) *

Pile Spacing: sheet piles are one foot or one meter; soldier piles are one pile.

No. Depth M @ Brace Mmax in Span Depth of Mmax
1 2.00 10.43 15.69 4.59
2 7.00 5.58 30.38 10.32
3 14.00 9.85 51.08 19.52

Overall Maximum Moment = 51.08 at 19.52
Maximum Shear = 25.12
Moment and Shear are per pile spacing: 6.5 foot or meter

-> Top Brace Increase 15%. (Horizontal) From 33.15 to 38.12

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*
The calculated brace force are per brace spacing.

TOTAL LOAD

No. DEPTH Tangle SPACING HORIZONTAL VERTICAL
1 2.00 15.0 6.50 38.12 10.21

2 7.00 15.0 6.50 40.11 10.75

3 14.00 15.0 6.50 45.72 12.25

No DEPTH Free length Brace Type

1 2.00 10.09 Tieback, Bond length = 26.04

2 7.00 7.51 Tieback, Bond length = 27.40

3 14.00 3.88 Tieback, Bond length = 31.23

* VERTICAL LOADING *

Vertical Loading from Braces = 33.21
Vertical Loading from External Load = 0.00
Total Vertical Loading = 33.21

KKk h KKK A XA A A AR KKk k Kk * XXX XXX GPECIFIED PILE ***kkkhkkhkkhhhhkhkhhhhhhkhkkkkkkkk*

Overall Maximum Moment = 51.08 at 19.52

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Request Min. Section Modulus = 22.29 in3/pile = 365.24 cm3/pile, Fy= 50 ksi

HP14X102 has been found in Soldier Pile list!

(English Units) :

Area= 30 in. Depth= 14 in. Width= 14.8 in. Height= 14 in.

Flange thickness= 0.705 in. Web thickness= 0.705 in.

Ix= 1050 in4/pile Sx= 150 in3/pile Iy= 380 in4/pile Sy= 51.4 in3/pile
(Metric Units):

345 MPa, Fb/Fy=0.55

Ix= 437.01 x100cm4/pile Sx= 2458.05 cm3/pile Iy= 158.16 x100cm4/pile Sy= 842.29 cm3/pile

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

HP14X102 is capable to support the shoring!
Top deflection = -0.001(in)
Max. deflection = 0.031(in)

kkkkkkkkkhkkkkkkkkkkkkkk T\ N IZE ESTIMATION * %%k % %%k kokok % %k ok ok ok ok ok %k ok
Max. Pressure above base =|1.23 |

Piles are more rigid than Timber lagging, due to arching, only portion of pressures are acting to lagging,

30-50% loading is suggested.
If 50% loading is used for lagging design, Design Pressure = 0.61
Pile Spacing =6.5, Max. Moment in lagging = 3.23

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending strength, fb=M/S=1.65
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending strength, fb=M/S=0.67

If 30% loading is used for lagging design, Design Pressure = 0.37
Pile Spacing =6.5, Max. Moment in lagging = 1.94

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending strength, fb=M/S=0.99
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending strength, fb=M/S=0.40

Unit: Pressure: ksf, Spacing: ft, Moment: kip-ft, Bending Strength, fb: ksi
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
Project: 146th South

{& GERHART COLE

Design: Shotcrete Lagging - Continuous - 6.5' C-C Spacing Seismic
Date: 10/18/2024

Midvale, UT 84047 Designed By:

AWL

Reviewed By: BHG

Reinforced Beam Loads

Max Pressure, w (psf) 1130 (See Shoring Suite Report )
Arching Reduction 0.33 1/3 Reduction per AREMA Ch 8 - 28.5.3.5
Pile Spacing, s (ft) 6.50
Flange Width, by (in) 14.0 | L L i l I
Facing Span, L (ft) 5.9 -~ h
Moment, Myax = WL%/10 (k-ft/ft) 2.65 L J—L‘ W L ‘ i ng
Shear, Vyax = WL/2 (kips/ft) 2.2 WF ! I; ! F
Load Factor, LF 1
M, = (LF)Mpyax (k-ft) 2.65
V, = (LF)Vyax (k/ft) 2.2 F o *‘
*LF = 1.6 and 1.0 applied to static and seismic soil pressures
Geometry Requirements Summary
by (in) 12 8" thick shotcrete with #5 bar @ 12" o.c.
h (in) 8 centered in the shotcrete. Anchor to soldier
d (in) 4.00 piles using 1 row(s) of 1/_2" x 5-5/16" headed
c. (in) 3.06 studs spaced 18" o.c. vertically
f'c (psi) 4000
fy (psi) 60000
B 0.85
Reinforcement: Rebar Controlled by 21.5' Seismic
Horizontal Bar Size: #5 ' Case from Wall 2
@ 12 inches o.c.
(Tension Reinforcement) Ag (in2/ft) 0.31
Bar diameter d, (in) 0.625
As, i = 3(Fc")f,(b,d) (in?) 0.15
or 200b,,d/f, (in’) 0.16
Suax = 15(40000/f;)-2.5¢, (in) 7.34
Flexure
a (in) 0.45
c (in) 0.53
& 0.0196
o* 0.90
oM, = dAsf(d-a/2) (k-ft) 5.21
Check that ¢M, > M, Passes
Shear
oV, (kips) 4.6 ((0.75)27(f."*)b,d)  (11-3)
Check that ¢V, >V, Passes
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Reinforced Shotcrete Lagging Design
Design Reference: ACI 318 and AREMA Chapter 8
C— GERHART COLE Project: 146th South
Design: Shotcrete Lagging - Continuous - 6.5' C-C Spacing Seismic
Date: 10/18/2024

Midvale, UT 84047 Designed By: AWL Reviewed By: BHG
Headed Studs Loads & Geometry
Factored Tension Load = 2Vyax (kips/ft) 4.48
Factored Shear Load (kips/ft) 0.65 (weight of facing)
Horizontal Stud Spacing, s, (in) NA
Vertical Stud Spacing, s, (in) 18
# of Vertical Rows 1
Factored Tension Load, N, (kips/Stud) 6.7
Factored Shear Load, V, (kips/Stud) 0.98
Headed Stud Size| 1/2" x 5-5/16"
Headed-stud shaft diameter, D (in) 0.5
Head diameter, Dy (in) 1
Head thickness, ty (in) 0.31
Length of shaft, Lg = hg (in) 4.94
Yield strength of studs, f, g5 (ksi) 51

Punching Shear (Breakout)

Concrete Breakout Strength, ¢N, (Kips) 12.5 OK Wee = 1
¢Ngp = ANc/ANco*Wec, NWed, NVc, NWep, nNp (Eq. D-5) Yed = 1
Ane (in®) 220 (Fig. RD.5.2.1.b) e = 1
Anco = 9*hef? (in?) 220 (Eq. D-6) Wep = 1
N, = ke(fc"?)het® (Kips) 16.7 (Eq. D-7)
Pullout Strength
ONpn = e pBAL'C (Kips) 14.1 OK (Eq. D-15)
¢= 0.75
Aprg (in?) 0.59
Yep= 1.00
Shear Strength
®Vsa = 0.7nAg \/fiia (Kips) 7.0 OK (Eq. D-19forn =1)
0.2¢Vg, > Via - No Reduction to Tensile Strength is Necessary (D.7.1)
Tensile Strength
ONsa = OnAse Nfuta (KiPS) 9.6 OK (Eq. D-3)
¢= 0.75
n = number of anchors = 1
Agen (in2) = 0.20 (effective cross-sectional area of single anchor)
futa (ksi) = min 1.9fy or 65 ksi = 65 (futa cannot exceed 125 ksi)
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software
www.civiltech.com

LR R R R R R R R R RS R R R R R EEEEEEE SRR R RS EREREEEEEEEEEEEEEEEEEEEREEEEEERERERSEE]

ShoringSuite Software is developed by CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:
FHWA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015
STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
TRENCHING AND SHORING MANUAL Revision 12, California Department of
Transportation, January 2000
EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002
DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.S. Army Corps of Engineers, 31 March 1994
EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002
Temporary Structures in Construction, Robert T. Ratay (Co-author of Chapter 7: John J. Peirce),
McGraw-Hill. 2012
9. AASHTO HB-17, American Association of State and Highway Transportation Officials, 2 September 2002

B W

® J U1 o

UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft, Friction/Bearing/Pressure -
ksf, Pres. Slope - kip/ft3, Deflection - in

Licensed to 4324324234 3424343

Date: 10/17/2024 File: J:\PROJECTS\HDR\22-1474 14600 South SES\Analyses\ShoringSuite\Wall 2\21.5' Seismic.sh8

Title: 146th South
Subtitle: 21.5' Seismic

khkhkkhkhkhkhkhhhkhhhhkhhhddhhkdhdxdx*kk*x** TNPUT DATA* ****khkkhdhkhkhhhdhhhhhhdrhrhhhdrdrx
Wall Type: 3. Soldier Pile, Driving
Wall Height: 21.50
Pile Diameter: 1.20
Pile Spacing: 6.50
Factor of Safety (F.S.): 1.50
As Continuous Span Beam
Lateral Support Type (Braces): 3. Tieback
Top Brace Increase (Multi-Bracing): Add 15%%*
No-Load Zone:
Vertical Depth for No-Load Zone: 21.50
H-Distance (Input H/V ratio) for No-Load Zone: 0.00
Angle from H. Line for No-Load Zone: 60.00
Embedment Option: 1. Yes
Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy: 50 ksi = 345 MPa
Allowable Fb/Fy: 0.55
Elastic Module, E: 29000.00
Moment of Inertia, I: 1050.0
User Input Pile: HP14x102

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Above Base

2 0.000 0.549 21.50 0.549 0.000000

3 * Below Base

4 21.50 1.286 26.00 1.539 0.056406

5 26.00 1.485 28.00 1.599 0.056693

6 28.00 1.599 29.00 1.604 0.005368

7 29.00 1.908 32.00 1.917 0.003157

8 32.00 1.659 40.00 1.731 0.009046

9 40.00 1.901 172.0 5.627 0.028233

10 * Earth Queck

11 0.000 0.361 21.50 0.090 -0.01260

12 * Sur- charge

13 0.000 0.000 1.075 0.230 0.214168

14 1.075 0.230 2.150 0.210 -0.018362
15 2.150 0.210 3.225 0.191 -0.018209
16 3.225 0.191 4.300 0.172 -0.017808
17 4.300 0.172 5.375 0.153 -0.017088
18 5.375 0.153 6.450 0.136 -0.016063
19 6.450 0.136 7.525 0.120 -0.014805
20 7.525 0.120 8.600 0.106 -0.013417
21 8.600 0.106 9.675 0.093 -0.011992
22 9.675 0.093 10.750 0.082 -0.010605
23 10.750 0.082 11.825 0.072 -0.009305
24 11.825 0.072 12.900 0.063 -0.008119
25 12.900 0.063 13.975 0.055 -0.007058
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26 13.975 0.055 15.050 0.049 -0.006123
27 15.050 0.049 16.125 0.043 -0.005306
28 16.125 0.043 17.200 0.038 -0.004599
29 17.200 0.038 18.275 0.034 -0.003988
30 18.275 0.034 19.350 0.030 -0.003463
31 19.350 0.030 20.425 0.027 -0.003012
32 20.425 0.027 21.500 0.024 -0.002625
33 21.500 0.024 23.650 0.019 -0.002151
34 23.650 0.019 25.800 0.016 -0.001657
35 25.800 0.016 27.950 0.013 -0.001290
36 27.950 0.013 30.100 0.011 -0.001015
37 30.100 0.011 32.250 0.009 -0.000806
38 32.250 0.009 34.400 0.008 -0.000647
39 34.400 0.008 36.550 0.006 -0.000524
40 36.550 0.006 38.700 0.006 -0.000428
41 38.700 0.006 40.850 0.005 -0.000353
42 40.850 0.005 43.000 0.004 -0.000293
43 43.000 0.004 47.300 0.003 -0.000225
44 47.300 0.003 51.600 0.003 -0.000162
45 51.600 0.003 55.900 0.002 -0.000119
46 55.900 0.002 60.200 0.002 -0.000089
47 60.200 0.002 64.500 0.001 -0.000068
48 64.500 0.001 68.800 0.001 -0.000053
49 68.800 0.001 73.100 0.001 -0.000042
50 73.100 0.001 77.400 0.001 -0.000033
51 77.400 0.001 81.700 0.001 -0.000027
52 81.700 0.001 86.000 0.000 -0.000156

* PASSIVE PRESSURE *
The pressures below will be divided by a Factor of Safety =1.5

No. Z1l top Top Pres. Z2 bottom Bottom Pres. Slope

1 * Below Base

2 22.50 0.391 26.00 1.757 0.390551
3 26.00 1.830 28.00 2.680 0.424828
4 28.00 2.680 29.00 2.892 0.212691
5 29.00 2.310 32.00 2.781 0.157019
6 32.00 3.285 40.00 4.786 0.187626
7 40.00 4.063 172.0 23.31 0.145806

No. Z depth Spacing
1 0.00 6.50
2 21.50 1.20

No. Z depth Spacing

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*

No. Z brace Angle Spacing Inputl* Input2*
1 2.00 15.0 6.50 0.67 0.72

2 7.00 15.0 6.50 0.67 0.72

3 14.00 15.0 6.50 0.67 0.72
*For Tieback: Inputl = Diameter; Input2 = Bond Strength

*For Plate: 1Inputl = Diameter; Input2 = Allowable Pressure

*For Deadman: Inputl = Horz. Width; Input2 = Passive Pressure;

*For Sheet Pile Anchor: Inputl = Horz. Width; Input2 = Passive Slope;

khkhkhkhkhhkhhkhhhdhhkhhkhhhkdhkhkxdkx**x***CAT,CULATION* * *,kdkkkkhhkhkdhhkhhkhhhdhhhhhhdhhhhhhd

Tieback
Tieback
Tieback

The calculated moment and shear are per pile spacing. Sheet piles are per one foot or meter; Soldier piles

are per pile.
Top Pressures start at depth = 0.00
* CALCULATE REQUEST EMBEDMENT *
<-- D1=14.00

==|== D2=21.50
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| D3=28.24

D1 - TOP DEPTH R1 - TOP REACTION
D2 - EXCAVATION BASE
D3 - PILE TIP

TOTAL REACTION: R1 = 25.78

TOTAL PRESSURES ACTING ON WALL = 25.78
Total Reactions = Total Pressures, OK!
The Calculated Embedment, Yend = 6.74

————————————————————————— MULTIPLE BRACE / TIEBACK CASE--------------------ooo——
** Use the calculated embedment, Yend = 6.74 for graphics and analysis.

NUMBER OF BRACE LEVEL= 3

* CANTILEVER SPAN, NO.O *

D1=0.00

<-- D2=2.00 R2=13.80, with Cantilever Moment=13.38

D1 - TOP DEPTH
D2 - BOTTOM DEPTH R2 - BOTTOM REACTION

TOTAL REACTION: R2 = 13.80
TOTAL PRESSURES ACTING ON WALL = 13.80
Total Reactions = Total Pressures, OK!

BRACE NO.1 AT DEPTH = 2.00
R2 of Cantilever Span
} Sum of Reaction = Brace Load = 33.49

R1 of Span No.1l

* MIDDLE SPAN NO.1 *

<-- D1=2.00 R1=19.69, with Cantilever Moment=13.38
<-- D2=7.00 R2=13.53
D1 - TOP DEPTH R1 - TOP REACTION
D2 - BOTTOM DEPTH R2 - BOTTOM REACTION

TOTAL REACTION: R1+R2 = 33.22
TOTAL PRESSURES ACTING ON WALL = 33.22
Total Reactions = Total Pressures, OK!

BRACE NO.2 AT DEPTH = 7.00

R2 of Span No.1l
} Sum of Reaction = Brace Load = 33.81

R1 of Last Span

* LAST SPAN *

<-- D1=7.00 R1=20.27
<-- D2=14.00 R2=44.84
D3=28.24
D1 - TOP DEPTH R1 - TOP REACTION

D2 - LAST BRACE DEPTH R2 - LAST BRACE REACTION
D3 - BOTTOM DEPTH

TOTAL REACTION: R1+4R2 = 65.11
TOTAL PRESSURES ACTING ON WALL = 65.11
Total Reactions >= Total Pressures, OK!

BRACE NO.3 AT DEPTH = 14.00
R2 of Last Span = Brace Load = 44.84
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* EMBEDMENT *
MINIMUM EMBEDMENT = 6.74, TOTAL MINIMUM PILE LENGTH = 28.24

* MOMENT IN PILE (per pile spacing)*

Pile Spacing: sheet piles are one foot or one meter; soldier piles are one pile.

No. Depth M @ Brace Mmax in Span Depth of Mmax
1 2.00 13.16 11.70 4.71
2 7.00 4.74 27.52 10.34
3 14.00 9.82 54.28 19.70

Overall Maximum Moment = 54.28 at 19.70
Maximum Shear = 25.70
Moment and Shear are per pile spacing: 6.5 foot or meter

-> Top Brace Increase 15%. (Horizontal) From 33.49 to 38.52

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, DEADMAN, OR SHEET PILE AS ANCHOR*
The calculated brace force are per brace spacing.

No. DEPTH Tangle SPACING HORIZONTAL VERTICAL
1 2.00 15.0 6.50 38.52 10.32

2 7.00 15.0 6.50 33.81 9.06

3 14.00 15.0 6.50 44 .84 12.01

No DEPTH Free length Brace Type

1 2.00 10.09 Tieback, Bond length = 26.31
2 7.00 7.51 Tieback, Bond length = 23.09
3 14.00 3.88 Tieback, Bond length = 30.63

* VERTICAL LOADING *

Vertical Loading from Braces = 31.39
Vertical Loading from External Load = 0.00
Total Vertical Loading = 31.39
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Overall Maximum Moment = 54.28 at 19.70

TOTAL LOAD

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

Request Min. Section Modulus = 23.69 in3/pile = 388.14 cm3/pile, Fy= 50 ksi =

HP14X102 has been found in Soldier Pile list!

(English Units) :

Area= 30 in. Depth= 14 in. Width= 14.8 in. Height= 14 in.

Flange thickness= 0.705 in. Web thickness= 0.705 in.

Ix= 1050 in4/pile Sx= 150 in3/pile Iy= 380 in4/pile Sy= 51.4 in3/pile
(Metric Units):

345 MPa, Fb/Fy=0.55

Ix= 437.01 x100cm4/pile Sx= 2458.05 cm3/pile Iy= 158.16 x100cm4/pile Sy= 842.29 cm3/pile

The pile selection is based on the magnitude of the moment only. Axial force is neglected.

HP14X102 is capable to support the shoring!
Top deflection = 0.000(in)
Max. deflection = 0.035(in)

kkkkkkhkkhkhkhhkhhkhhkhkhkhx T N IZE ESTIMATION * % % % % % % s % % s % % % & % * & % &k % & %
Max. Pressure above base =/1.13 |

Piles are more rigid than timber lagging, due to arching, only portion of pressures

30-50% loading is suggested.
If 50% loading is used for lagging design, Design Pressure = 0.56
Pile Spacing =6.5, Max. Moment in lagging = 2.97

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending

If 30% loading is used for lagging design, Design Pressure = 0.34
Pile Spacing =6.5, Max. Moment in lagging = 1.78

For 4"x12" Timber, Section Modules S=23.47 in3. The request allowable bending
For 6"x12" Timber, Section Modules S=57.98 in3. The request allowable bending

Unit: Pressure: ksf, Spacing: ft, Moment: kip-ft, Bending Strength, fb: ksi

are acting to lagging,

strength, fb=M/S=1.52
strength, fb=M/S=0.62

strength, fb=M/S=0.91
strength, fb=M/S=0.37
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SOLDIER PILE CORROSION LOSS CALCULAT

Project:[14600 South
‘- GERHART COLE Date:|9/19/2024
Designed By:[AWL Reviewed By: BHG
*Decker Equation for Corrosion
Corrosion Loss
Service Life, t; 75 years
X=83 x t>*' Eq. 4 (Decker 2008)
Loss of steel, X = 2741 pm (Decker)
Loss of steel, X = 0.108 in (Decker)

Pile Size =| HP14x89 |HP14x117
Original Dimensions

Flange Width, b (in) =
Flange Thickness, t;(in) =
Web Thickness, t,, (in) =
Beam Depth, d (in) =

I, (in*) =

S, (in) =

Flange Width, b (in) =
Flange Thickness, t;(in) =
Web Thickness, t,, (in) =
Beam Depth, d (in) =

I,mod (in4) =

S,mod (in3) =

Max S, Required (in3) =
(See Shoring Suite Calcs)

References:

14.7 14.9
0.615 0.805
0.615 0.805
13.8 14.2
888.2 1211.2
128.72 170.60
Dimensi
14.48 14.68
0.40 0.59
0.40 0.59
13.58 13.98
Est. Pile Properties
572.3 879.8
84.3 125.8
77.1 75.9
OK OK

ons after Corrosion

Decker, J.B., Rollins, K.M. and Ellsworth, J.C., 2008, Corrosion Rate Evaluation and Prediction for Piles Based on Long-
Term Field Performance , Journal of Geotechnical and Geoenvironmental Engineering. Volume 134, Issue 3. ASCE.
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