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Project Overview

Dr. Fine bridge replacement on state highway
101 in Del Norte county.

* 4 span, single frame structure.
Length 1031ft long.

Width 51ft, 2 travel lanes. Wi ’,' j||]‘||”“n lilln ay &F
s ‘*‘i‘"ﬂrﬂﬁr‘iﬂ‘"muuk

Superstructure- PS CIP box girder.

Schedule driven — 7 workday calendar.




CIDH - An Introduction

» Cast-in Drilled Hole piles (CIDH) are deep
foundational elements.

* |tis a replacement pile.

* Atypical bridge foundation for cohesive soils,
granular soils.

Load transfer mechanism — End bearing and Skin
friction.

Designed for ultimate and serviceability limit states.

Vital role in importance in bridge performance.
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Blueprint
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Design CIDH (Permanent Casing)

* 96” @ CIDH with 108” x %»” permanent
steel casing.

* Pile cut off elevation at +23.00 ft.
» Specified tip elevation at -115.00 ft.

» Steel casing specified tip elevation at -
80.00 ft.

* Total steel casing length = 103 ft.

* Log of test boring.
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Proposed Change

* The 1/2"wall likely to buckle during installation.

Significant schedule delays.

Use of a thicker and more robust temporary steel casing.

Contractor's preferred means and methods.

Incompliance with specifications.

Eliminate the Permanent steel casing bid item from the contract.

A no cost change order.
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CIDH Installation Methodology
(Temporary Casing)

* Oscillator with temporary casing
(120”) to hold the hole open from
caving.

* Advanced to the anticipated rock
* Drilled open hole (96”) drill rig.

Drilling Equipment’s:

l.l|l|i|| i 7
e m,,, m& W-“"j'

A=

/ :l ﬁi‘mﬁ.ﬁj Nz

 Buma 300 Grab operated by
Liebherr HS 835HD crane.

* Soilmec SR 125 rotary drilling rig.
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Casing Installation

123" O.D casing installed to the rock layer.
Leffer VRM 3800 casing oscillator.

i . g | - -
* Casing sections connected by jointed segments. ; . | ﬂ@ @ O @ @g }
| g 1N
* Each casing segment was about 10’ in length. _@@@Lj@e (—
* HD bolted connections. b= scnmm o s i




Drilling Sequence:

Drive e ’ Concrete
casing (rebar nct\
¥ | g
(a) (b) (€) | @) ©

Figure 3-8 Construction Using Casing Advanced Ahead of Excavation: (a) dnve casing into beaning
stratum; (b) dnll through casing; (c¢) complete and clean hole, set reinforcing; (d) place
concrete to head greater than external water pressure; (e) pull casing while adding concrete
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Points to be taken care of:

Soil plug on oscillator casing

Fluid head relative to ground water elevation

Oscillator pressure

Slurry test parameters

Maintaining Soil Plug

Top of Casing

« ASR and Contractor
should be measuring a

Iog|ging to maintain the
soll plug.

Oscillated CIDH Pile sury
Profile Form. *NEW*

« Top of Soil Plug
= Top of Slurry

» Exposed casing
= Soil Plug Thickness LS
» Piezometric Head / GWS

Sail Plug [A-C)
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Excavation log:

* Full time inspection

* Drilling tools used

* Drilled depth

* Elevation tip

* Soil description and notes
* Time in/out

Casing tip established
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Verifying the hole — SID Test

* Bottom cleanliness.
* Proper bearing surface.
* SID camera system, Live video monitor.

* Measuring device.

Acceptance criteria: by e
* 0.5 inch over more than 50 percent of the base. e T
* 1inch at any location across the base of the e - ;i
shaft. [ Pha ,//’f‘i
ALEa)
* Essential for tip resistance pile. - Lo
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Rebar cage

* Inspection tubes per plan installed for GGL testing

* Crane used to lift the rebar cage with slings/rigging cables for
installation at the CIDH pile
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Concrete placement

4.) PULL TREMIE AND CASING DURING POUR.

* Tremie pipe raised as concrete is placed, maintaining 10" min. concrete head.

* Placement rate including the breaks for casing removal (30 mins. 2-3 breaks and
30 min. for end clean up = total cy (361) /hr. +3*30min. +30min.= 8 hours approx.
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Pile Acceptance — GGL Testing:

Pile Design Data Form

detector

ey |

"
o
Pt
N
S

zone of gamma ray
scattering & absorption

lead shield

R ) gamma source

B0 “k access tube

- reinforcing steel

* NDT test method.

* Nuclear density probe

- Name: Vincent Chu
1 Foul'!datlotl Phone: 916-227-1050
Testing Dt 12/16/24
Testing Performed: >< GGL GSL

Section B-B

Elev: _ -108ftto-136 i
Depth: 2381tto 266 ft
Diameter 118.5" / 98"
~ Plan Pile Cut-Off Elev.
* * Hotko Scaic DePiit Ref P
B B =
P2
IP7 F~
IP3
P 7
IP5 P4
- Provide the relevant elevations.
Plan Pile Cut-off Elev: 1301t
Plan Const. Joint Elev: N/A
Plan Top of Pile Pedesta Elev: =
Reported Casing Tip Elew:

Reported Pile Tip Blev: _
Anomaly Description:
GGL detected an anomaly at one inspection pipe. May
affect up to 13% of the pile cross-section at this depth
range.

* Concrete density vs pile depth for homogeneity.

* Electric wench pulls a 4-foot probe through the tubes.
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Variation from Mean Bulk Density Readings (Ib/ft)
GAMMA-GAMMA LOGGING TEST RESULTS
Smith River Bridge {Replace}
Pier 3 Left
Contract: 1436404 108-in Dismeter CIDH | 98-inch CIDH
Structura No.: 010641 Plle Cut-0f Elevation (ft} = 13.0
01-ON-101-38.08 Ae-Built Pile Tip Elevation (ft) = -110.7
Dite Tastert: 12-4-2024 WinchiProbe/Source: 3022-6359-038
The mean and standard devlation were calculsted using denslty readings from all pless, sxcluding the
portiona significently impeeted by ancmalies, as applicable.
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Permanent vs Temporary casing : A comparison

Aspect

Temporary Casing

Permanent Casing

Material Handling

Reusable

One time

Installation Standard construction practice | Precision placement
Repair risk Low High
Performance No corrosion concerns Corrosion risk

Side resistance

Can be considered

Usually not considered

Design

Concrete

Composite

Schedule impact

Faster

Slower
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Results & Significance

* The need for permanent casing was eliminated.

* Eliminated the need for pump grout and grout tubes that fill the voids in the annular
space between the casing and the soil.

* Temporary casing is more practical and flexible for construction.
* Cost savings in material procurement and fabrication.
* No impact on controlling activities or critical path items.

* Concrete placed under its own pressure head against the gravel irregular soil face
produce a far better skin friction, as compared to the steel against soil pile.
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Conclusion:

Total cost savings for the proposed change were $45,676.36

Construction efficiency and cost effectiveness were improved.

Inspection and quality control were more straightforward.

Design considerations were satisfactorily met.

Overall project risk was reduced.

For sites where excavation support is required only during construction, tempaorary steel
casing provides superior construction efficiency and lower life-cycle risk compared to
permanent casing.
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Thank you
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