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G - Part 6: Secondary Review Analysis Results



STRUCTURE EVALUATION (SECONDARY REVIEW) FOR ID'S - 17, 33, 76

I. PROJECT DESCRIPTION

BENICIA-MARTINEZ MAIN SPANS (BR. NO. 28-0153R)
LOCATION OF POTENTIAL ANOMALIES IN CIDH PILES:

e PIERG, PILES
e PIER12,PILEG
e PIER 14, PILE 8

Il. STRUCTURAL ANALYSIS RESULTS
ADINA MODEL EVALUATION:

EXCEL spreadsheet was used to organize the extracted ADINA analysis results for
comparison. Variation in the maximum moment demand results between the primary
review and the secondary review varied only slightly. The majority of the reviewed values
for the moment and axial loads, for those Node numbers listed on Attachments 11, 13 and
15, matched exactly with the original ADINA results. Those moment and axial load values
that did vary were within 1% of the primary values. ADINA time history models 1, 2 and 3
results were evaluated.

MOMENT DEMAND/CAPACITY (TOP OF PILE & MAXIMUM AT ALL VERTICAL NODES):

Pile sections moment capacities were calculated using XSECTION analysis software. Sections
for four separate regions were modeled. These sections are identified as A-A, B-B, Upper S
and Lower S. Sections A-A and B-B include inner core concrete and reinforcing steel
combined with the moment capacity of the 41mm (1 5/8”) thick steel casing. Sections
Upper S and Lower S model the pile within the rock socket below the exterior steel casing.
Reference the “Pile Details No. 1” sheet of the contract plans for the actual geometry of
these pile sections. The moment capacity of the steel casing was assumed to not be
composite with the inner concrete core but does contribute separately to the total moment
capacity of the pile Sections A-A and B-B. Casing capacity was calculated separately and
added to the concrete XSECTION capacities. Pile sections were modeled without anomalies
and with anomalies (areas with greatly reduced concrete capacities). Check results are as
follows:

Sections without anomalies:

Multiple XSECTION models for each pile section were performed. Axial loading was
varied from as much as 20,000kips compression to -18,496kips tension, to produce a
potential moment capacity range resulting from varying axial loading due to a potential
seismic event. Checked moments capacities typically varied from the original moment



capacities with most results being less than the original capacities. Checked results for
Section A-A and B-B were within 1% of the reported original results. The rock socket
sections, Upper S and Lower S -below the steel casing, were as much as 4% less than the
original reported results but well above the moment demands indicated by the ADINA
models. Variation between the original and the checked results was primarily due to
differences in how the sections and material properties were modeled with the analysis
software. Demand/Capacity ratios from the check indicate no potential problems in the
compression or tension models for any of the three piles in this study. Highest D/C ratios
occur at the top of the Upper S section but capacities still exceed any potential
demands.

Top of pile moment demand for the Pier 12 - Pile 6 slightly exceeds the original capacity.
However, the steel casing ultimate strength is approximately 40% higher, based on
actual Mill Certification testing results of the material. This higher ultimate steel
strength provides a total pile capacity that exceeds the demand.

Sections with anomalies:

The previous XSECTION models were modified to account for those anomalies that
were not repaired when the piles were first built and tested, as well as for anomalies
from erroneous test results. Pile anomalies within Section A-A are assumed to be
repaired, based on the data provided. Unrepaired anomalies, as provided to us, are
present in the outer portions of concrete, between the casing and the horizontal hoops
for Section B-B. For the Upper S and Lower S sections, anomalies are shown between
the rock socket and the horizontal hoops. Anomaly areas were assumed to be filled with
reduced capacity concrete. Concrete capacity of 0.5ksi was assumed for the anomaly
regions instead of 3.625ksi, as shown on the contract plans. Moment reductions for
those sections with anomalies are as follows -

Section B-B Upper S Lower S
Pier 6, Pile 5: 6% - 7% 3% -4% 4% - 5%
Pier 12, Pile 6 : 3% - 7% 2% - 3% 3% -4%
Pier 14, Pile 8 : 4% - 8% 1% - 2% 3% -4%

SHEAR DEMAND/CAPACITY:

Pile shear demands were calculated taking the plastic moment capacity of the Columns and
dividing by the Column length, then dividing that shear value by the number of piles in the
Pier footing. Column moments were derived using XSECTION software. Column lengths
were assumed to be from top of footing to the center of the bridge superstructure. These
pile shear values are assumed to be applied to the full length of the pile and compared to
the capacity of typical sections along the pile. Shear demands are very conservative for the
rock-socket portion of the piles since the moment demand is much less in this region,



compared to the steel cased region. Primary shear results, in general, are very conservative.
Secondary demand/capacity (D/C) ratios are listed below and are very similar to primary
Pile Shear Analysis. Shear capacities are more than adequate for the assumed demand
loads, even for the overly conservative levels in the rock-socket regions. There are no D/C
ratios shown for the primary results or the secondary results that approach 1.0. The
secondary analysis D/C ratios are as follows -

Section A-A Section B-B Upper S Lower S

Pier 6: 0.032 0.032 0.572 0.572

Pier 12: 0.031 0.031 0.609 0.609

Pier 14: 0.032 0.032 0.609 0.609
CONCLUSION:

Moment and shear capacities, for the analysis contained herein, meet or exceed demands
extracted from the ADINA models. Only in a very limited region at the top of Pile 6 / Pier 12
does the moment demand approach the maximum capacity. An increased ultimate strength
for the steel casing, based on mill certification testing, would be more than adequate for
the “worst case” demand results from the model. Also, the piles analyzed are only one in a
group of at least 8 piles per footing, which provides ample redundancy to redistribute
footing loads in seismic events.

Tony Skreslet
Secondary Reviewer

January 24, 2013



APPENDIX H

NULL CASE VALUE BACKUP DOCUMENTATION

1. 1-405 Retaining Wall A Structural Assessment Memo

P

I-405 Retaining Wall A as-built plans

w

. S149-E70 Connector Separation Structural Assessment memo
4. S149-E70 Connector Separation Pile Data form
5. $149-E70 Connector Separation XSection program output results

6. $149-E70 Connector Separation as-built plans



From:

Subject:

State of California

Business. Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

Memorandum

Flex your power!
Be energy efficient!

BARTON NEWTON
State Bridge Engineer
Division of Enginecring Services

Date: January 25, 2013

GERRARD HIGHT

Senior Bridge Engineer
Structure Policy & Innovation
Division of Engineering Services

Retaining Wall A (07/1LA/5/62.3)

This memo details the analysis of the 18.3 m (60.00 [0) long rctaining wall section [rom stations
25+92.80 to 26+11.10 as shown on the as-built plans. The analysis is limited only to the pile
loads within this section of wall.

The Original design of the retaining wall in the as-built plans shows three rows of 24” diameter
CIDH piles with 11 piles per row for a total of 33 piles. The 24" diameter CIDH piles were sized
to 625 kN (140 kip) compression capacity, 250 kN (56 kip) tension capacity, and 178kN (40 kip)
lateral load capacity. Gamma-Gamma Log testing was performed on all piles by the Foundation
Testing Branch.

The analysis of the piles loads was performed with using Working Stress Design (WSD) with
Bridge Design Specifications (1996 AASHTO with interims and revisions by Caltrans), as-built
plans, and the geotechnical data provided on the as-built plans. The calculated pile loads were
found to be less than the design capacity of the piles.

Summary of Controlling Load Cases using WSD (33 piles) for the original design:

RETAINING WALL A Analysis results (all piles)
E?QE DESCRIPTION | CAPACITY (kips) | DEMAND (kips) | Factor of Safety
TOTAL LATERAL 1273 819 1.56
LOAD
SERVICE
LOADS | MAX HEEL LOAD 140 81 173
MAX TOE LOAD 140 87 1.61

“Caltrans improves meblioy corosy Califorma




FILE
January 25, 2013
Page 2 of 2

The following analysis using the same geotechnical data assumes that piles 5 and 6 (as numbered
for GGL testing) located in rows 2 and 1 respectively do not provide any vertical or lateral load
capacity; therefore they are removed from this analysis. The removal of these two piles leaves a
total of 31 piles, 10 inrow 1, 10 in row 2. and 11 in row 3.

Summary of Controlling Load Cases using WSD (31 piles):

RETAINING WALL A Analysis results (with piles removed)
éagg DESCRIPTION | CAPACITY (kips) | DEMAND (kips) | Factor of Safety
TOTAL LATERAL 1196 819 1.46
LOAD
SERVICE
be | MAX HEEL LOAD 140 82 1.71
MAX TOE LOAD 140 97 1.45

The removal of piles 5 and 6 increases the loads on the rest of the piles. but the minimum factor
of safety calculated to be 1.45 for the piles in row 1(toe piles), 1.71 for the piles in row 3 (heel
piles), and 1.46 for lateral loads on all piles remains well above the minimum required of 1.0 for
both compression and lateral loads. This analysis did not find any piles in tension.

After running the analysis using different programs, it is my opinion that the removal of two (2)
piles does not affect the safety or functionality of the structure.

Gerrard Hight
Senior Bridge Enginecer

Cc:File

“Caltrans improves mobrliy across Calitoric™
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APPENDIX H — Continued

S149/E70 Connector Separation Backup Documentation



To:

From:

Subject:

State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flex your power!
Be energy efficient!

BARTON NEWTON pat:  January 30, 2013

Deputy Division Chief

Structure Policy and Innovation File:  03-BUT-70, 99,

State Bridge Engineer 149,191-VAR

S149-E70/Rte 149
Connector Sep.
03-3822V4

Br. No. 12-0199

THOMAS A. OSTROM /. JZ O,
Chief, Office of Earthquake Engineering
Analysis & Research

S149-E70/Rte 149 Connector Separation Bent 2 Null Value Assessment

As part of the Department’s GGL data evaluation, a string of null value data was
discovered in the Bent 2 GGL file of the S149-E70/Rte. 149 Separator Connector, Br.
No. 12-0199.  Null values are written to the GGL file when data acquisition occurs
faster than the GGL software can process. Five or more consecutive null values are
being considered as an anomaly of significance for evaluation purposes.

The “null value” anomalies are being evaluated with the procedure defined in Memo to
Designers (MTD) 3-7. Geotechnical Services generated a Pile Design Data Form
characterizes the null value anomaly as 0.5 feet in length 31.0-31.5 feet below the top of
pile in Bent 2 tube four. (See attached PDDF form)

The Engineer of Record for bridge assessed the structural adequacy of the Bent 2 pile
shaft. As stated in Gamma-Gamma Logging Acceptance Testing Results for this bridge
dated January 26, 2007, no significant anomalies were detected in the Bent 2 pile during
construction. The evaluation was done per MTD 3-7 assuming that the tributary slice of
the pile associated with tube four was void of concrete and steel. The flexural capacity
was calculated with the cross section oriented to create the largest compression force in
the removed slice section.

“Caltrans improves mobility across California”
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The Xsection program was used to calculate the reduced pile capacity at the depth of the
null value anomaly in tube four. The reduced nominal moment capacity, M, for the Bent
2 shaft at 31-31.5 feet below the top of pile is 13, 900 kip-ft. The moment demand M, at
this location in the shaft is 5270 kip-ft. The seismic design criteria specify that for Type
I1 pile shafts, 1.25 My < M,.. This equates to the ratio My/M,. < .8. For Bent 2 at 31.5

feet below pile cutoff, considering the null value anomaly, My/M,,. =.38.

The pile shear capacity considering the null value anomaly at 32 feet below the pile cut
off elevation is 4868 kips. The shear demand in the shaft is 876 kips.

The effect of the null value anomaly on structural axial capacity of the pile shaft is
negligible.

This project was designed in Bridge Design North in 2003 while I was in responsible
charge of the office. Please contact me if any further structural assessment is necessary.

Thomas A. Ostrom, P.E.
License No. C 46063
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" 3.7 Pile Design Data Form (GGL/CSL)

ATTACHMENT

Name Toua Vang
Phone (916) 227-1060
Date 1/16/2013

41 Foundation
Testing

Name THomAs S NGy
Phone:  416,227. 1057]
Date. _1/25] 203

2 Geotechnical

Anomaly Overview

Testing Performed X GGL o CsL
Shaft Diameter: 2100 mm
Cutoff Elev. Or Top of Concrete Elev: 77.30 m
== N
v Section A - A
A

NOT TO SCALE
Tip Elev.: 54.30 m
Anomaly Description

Section A - A: Multiple null values detected in one (1)
inspection pipe. Up to 14% of pile cross-section may
be affected at this depth range.

Required Nominal Resistance of Shaft (per contract plans)
Compression:_/ 3 200 i Tension: (

. . t
Lowest Estimated Groundwater Elevation Q
Remaining Required Nominal Resistance To Be Developed
Below Each Anomalous Section: en)

I
Section A-A: Compression_! / 25| Yension kips

Soil andior Rock Type: (NTEEMENATE (GcomATERIAL / SwW-

Shaft is geotechnically r!uﬂ::ceplable o Unacceptable

o |

X AsumepD

Comments:

Name-*
Phone:

3 Structural

As-Designed Capacity of Shaft
Section A-A: Shear: Moment:

Maximum Demand of Shaft at Section A-A:
Shear. Moment:

Shaft is structurally: o Acceptable o Unacceptable

Comment

Narme
4 Corrosion

Consideration is u Required 0 Not Required

For anomalies between the top of pile and 3 feet below the lowest estimated groundwater level at the site, corrosion results listed in
the Geotechnical report are used to assess the need for repair For situations where resulls are not availabie, soil samples may be
obtained adjacent to the anomaly and lested in accordance with California Test (CT) 643 (Parts 2, 3 and 4) and if necessary, CT 417
and CT 422 to determine soil corrosivily. For anomalies outside these limits, and where no stray current sotirce can be identified, or
for non-corrosive soil conditions, no consideration of corrosion potential is required.

Corrosion Potential at Section A-A:

5 construction Considering parts 2-4 of this form,

Structure Rep

Phone: [ate

Sec A-Ais i Acceptable with Administrative Deduction .+ Unacceptable; Mitigation i1s Required
Project’ S149-E70/RT 149 Connect. Sep.  Structure 12-0199

Dist-Co.-Rte: 03-BUT-70,99 149 191-VAR EA.  03-3822Vv4 Pile at Bent 2
Structure Rep.: Steve Harvey Phone: Fax:
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