
 

 

 
March 13, 2026 

Letter No. 377 
BY-CRE-04926 

Washington State Department of Transportation 
I-405/SR 167 Program  
18911 N Creek Pkwy S, Suite 150 
Bothell, WA 98011 
 
 
Attention:  Evelyn Pao, P.E. 

Project Director 
 

   
Project:  I-405/Brickyard to SR 527 – Improvement Project  
Contract No.: 009727 
 
 
Subject: Notice of Protest 016 – Supplemental - Issue SKA-0308 – Bridge No. 405/70N-W 

Deck Thickness Change 
 
 

NOTICE OF PROTEST SUPPLEMENTAL INFORMATION 

Dear Ms. Pao: 
 
Skanska USA Civil West as the Design-Builder, hereby provides supplemental information in support of 
Notice of Protest 016, originally submitted via Skanska Serial Letter No. 359 on February 26, 2026. This 
supplemental information is submitted in response to WSDOT Serial Letter No. 9727-283 dated February 
27, 2026, and in accordance with the protest procedures outlined in Section 1-04.5 of the RFP: 
Procedure, Protest, and Dispute by the Design-Builder. Penhall (“Penhall ”) has provided their 
supplemental information letter, which is attached hereto. Skanska incorporates this letter by reference 
and provides the following additional information. 
 
a. The date and nature of the protested order, direction, instruction, interpretation, 

determination: 
 

Date of Protested Order: February 12, 2026 
 
Nature of Protested Order: On February 12, 2026, WSDOT issued Serial Letter No. 9727-264 
determining that the conditions described in Skanska Serial Letter No. 334 do not constitute a Differing 
Site Condition under Section 1-04.7. WSDOT’s determination stated: “WSDOT has determined that a 
Differing Site Condition does not exist. No adjustment will be made to the Contract Price or Contract 
Time.” WSDOT based its denial on three grounds: (1) RFP Section 2.13.1 disclaims dimensional 
accuracy of as-built plans and requires the Design-Builder to field measure and verify existing 
dimensions; (2) the as-built drawings in Appendix N are designated as Reference Documents under 
Sections 1-01.3 and 1-02.2; and (3) Skanska certified through Form A that it had inspected the Site and 
familiarized itself with surface and subsurface conditions. 
 
b. A full discussion of the circumstances which caused the protest, including names of Persons 

involved, time, duration and nature of the Work involved, and a review of the Contract 
Documents/Design Documents referenced to support the protest: 

 
Background 
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During deck removal operations on Bridge No. 405/70N-W (northbound I-405 to westbound SR 522) at 
the 405/522 Interchange, Skanska's demolition subcontractor Penhall Company encountered actual 
bridge deck thicknesses that materially exceed the dimensions indicated in the as-built drawings provided 
in Appendix N. The condition was discovered by Penhall through field coring on Saturday, January 24, 
2026, and verbally communicated to Skanska upon discovery. Skanska verbally notified WSDOT of the 
condition on Monday, January 26, 2026 — the next business day. Skanska received Penhall's formal 
written notice on January 27, 2026. On January 28, 2026, WSDOT followed up via email regarding the 
verbalized discussions, which Skanska's Zach Lucarelli promptly confirmed in writing. Skanska 
subsequently issued formal written notice to WSDOT via Serial Letter No. 334 on January 29, 2026. 
The only reasonable source of deck thickness information at the time of bid was the as-built drawings 
listed in the RFP as NO1_AsBuilts and NO2_BridgeAsBuilts, which indicated deck thicknesses ranging 
from 5¾” to 7”. Penhall made the only reasonable assumption available at bidding—that the bridge deck 
thickness was approximately 7”, the highest value listed in the as-built drawings. Penhall’s field 
verification through core samples taken from each span confirmed an average deck thickness of 9.2” 
along the NW bridge and 8.1” along the NE bridge, with a percentage deviation from the as-builts of up to 
45%. This results in an additional 192 cubic yards of concrete requiring safe removal, processing, 
hauling, and disposal—an increase of approximately 5%. 
 
A span-by-span comparison of as-built versus measured deck thicknesses, including the Deck Thickness 
Mapping conducted by Penhall, is included in the attached Penhall Supplemental Information Package 
(Enclosure 1). The as-built structural drawings from the original 1967 contract (Worthington, Skilling, Helle 
& Jackson) showing the deck sections relied upon at bid are also attached (Enclosure 2). 
Upon discovery of the increased deck thickness, Penhall immediately directed its third-party demolition 
engineer, Modjeski and Masters, to evaluate the impact on the previously submitted demolition sequence 
and associated structural calculations. The engineer confirmed that the additional deck thickness results 
in increased dead load and that the prior demolition calculations were based on the thinner deck shown in 
the contract as-builts. A supplemental engineering analysis was conducted incorporating the revised 
section properties and self-weight effects. The Modjeski and Masters structural verification memorandum 
dated February 9, 2026, confirming the results of this evaluation, is included in the attached Penhall 
Supplemental Information Package (Enclosure 1). This engineering re-evaluation required 4 weeks to 
complete and resulted in $38,500 in additional engineering costs ($22,000 for third-party verification and 
$16,500 for engineering re-evaluation). 
 
Persons involved include Zachary Lucarelli (Skanska), Jose Cipres and Andrew Park (Penhall Company), 
and Evelyn Pao (WSDOT Project Director). The condition is ongoing and Penhall continues to document 
impacts as deck removal operations progress. 
 
Differing Site Condition – Section 1-04.7 Analysis 
 
Skanska submits that the encountered deck thickness constitutes a Differing Site Condition under Section 
1-04.7, prong (b): “physical conditions of an unusual nature, differing materially from those ordinarily 
encountered and generally recognized as inherent in the type of Work provided for in the Contract and 
the Work Site characteristics.” 
 
Bridge deck thicknesses exceeding the as-built dimensions by 25% to 45% are physical conditions of an 
unusual nature that no reasonable contractor would anticipate or generally recognize as inherent in 
bridge demolition work. The as-built drawings in Appendix N represent the only available indication of 
existing bridge deck thickness in the Contract Documents, and a contractor preparing a bid for bridge 
demolition would reasonably rely on these dimensions to estimate the volume of material to be removed, 
the equipment and methods required, and the duration of operations. The actual deck thicknesses 
encountered — varying up to 11" against an expected 7" — differ materially from those indications and 
from what a reasonable contractor would anticipate. Furthermore, the actual internal thickness of a bridge 
deck is a latent physical condition not discoverable through reasonable investigation and analysis, as 
verification would have required destructive testing on an active interstate structure — an activity not 
reasonably feasible during procurement or prior to commencement of demolition operations. 
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Response to WSDOT’s Grounds for Denial 
 
Section 2.13.1 – Field Measure and Verify: WSDOT’s determination relies on the provision in RFP 
Section 2.13.1 requiring the Design-Builder to “field measure and verify existing dimensions as required 
for their Work.” This obligation is reasonably directed at dimensions required for design and fit-up of new 
construction interfacing with existing elements—not at verifying the internal composition of structures 
being entirely removed. Bridge deck thickness of a structure slated for full demolition is not a dimension 
that a Design-Builder would ordinarily field-verify.  Furthermore, accurately characterizing deck thickness 
across Bridge No. 405/70N-W would not be achieved through a single core — the thickness variability 
across the structure required multiple cores at various locations to properly map actual conditions. 
Obtaining that number of cores on a structure carrying active interstate traffic is not feasible, as it would 
require lane closures, traffic control, and Owner coordination — resources and access unavailable to any 
proposer during procurement and prior to contract award. The phrase "as required for their Work" cannot 
reasonably be read to impose an investigative burden of this magnitude on a pre-award Design-Builder. 
 
Form A Site Examination Certification: The Form A certification addresses general site familiarity and 
conditions discernible from the surface. The actual internal thickness of a bridge deck is not a condition 
discernible from the surface; it is a latent physical condition that was not revealed until demolition 
operations commenced and field coring was performed. Accurate verification would have required 
multiple coring and lane closures on an active interstate structure—activities not reasonably feasible 
during the procurement phase. 
 
Pre-Bid Investigation Standard: No proposer could have reasonably been expected to core active 
bridge decks on I-405 during the procurement phase to verify as-built deck thicknesses for a demolition 
scope. The practical constraints of coring on a live interstate—traffic control, structural safety, permitting, 
and cost—render pre-bid verification of this dimension unreasonable and beyond the scope of a 
“reasonable investigation” contemplated by Section 1-04.7. 
 
Reliance on Contract-Provided Information: Because accurate verification of existing bridge deck 
thickness could only be achieved through destructive testing — an investigative method that was neither 
practical nor reasonably contemplatable during the procurement phase — Skanska had no choice but to 
rely on the information provided by WSDOT in the Contract Documents, including the as-built drawings in 
Appendix N, when preparing its proposal. Where a Design-Builder is effectively precluded from 
independently verifying a physical condition through any reasonable means, and must therefore rely on 
Owner-furnished information to bid the work, any material variance between that information and actual 
field conditions constitutes grounds for entitlement. The unanticipated deck thickness variations 
encountered on Bridge No. 405/70N-W are precisely the type of condition the differing site condition 
provision of Section 1-04.7 is intended to address. 
 
Subcontractor’s Position 
 
Penhall Company, in its response to WSDOT SL No. 9727-264 dated February 23, 2026 (attached), 
independently confirms that the condition qualifies as a Differing Site Condition under Section 1-04.7, 
citing: material deviation from as-built dimensions; the latent nature of deck thickness as a physical 
condition; the impracticality of pre-bid verification through coring on an active interstate; and that neither 
Section 2.13.1 nor the Reference Document disclaimer eliminates Section 1-04.7 protections. 
 
c. The estimated dollar cost, if any, of the protested Work and a detailed breakdown showing 

how that estimate was determined: 
 
Skanska estimates the total cost impact associated with the increased deck thickness on Bridge No. 
405/70N-W at $378,613. This figure represents a Rough Order of Magnitude (ROM) estimate based on 
information available at this time and includes additional labor, equipment, and haul-away costs incurred 
by Penhall Company because of the unanticipated thickness variations. A detailed cost breakdown is 
included as an attachment to this Supplemental Written Statement. These costs are subject to revision as 
additional field data is gathered during active construction operations. 
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d. An analysis of the progress schedule showing the schedule change or disruption if the 

Design-Builder is asserting a schedule change or disruption: 
 
These unanticipated thickness variations materially extended the duration of demolition operations, 
including saw cut and pick operations over waterways, increased haul-away cycles due to greater 
material volume, and additional engineering time required for Penhall to reassess and revise their 
demolition plan. Collectively, these impacts result in a 34-calendar-day delay to completion of Bridge No. 
405/70N-W demolition sequence, with direct cascade to successive pier construction activities for the 
new NB 405/SR-522 DAR bridge and risk to downstream project milestones, Milestone E and Substantial 
Completion. 
 
While this is delaying the milestones, Skanska is not submitting a formal Time Impact Analysis (TIA) as 
part of this Supplemental Written Statement because PCO 010B represents the controlling critical path of 
the project.  
 
Should PCO 010B be mitigated, resolved, or otherwise removed from the critical path, Skanska's position 
is that this 34-calendar-day delay will emerge as a critical path delay directly impacting project 
completion. Skanska will submit a formal TIA in support of time-related compensation at such time as the 
schedule conditions warrant. 

 
Extension Request and Reservation of Right to Supplement 
 
Skanska notes that it requested a 14 Calendar Day extension to the supplemental statement deadline in 
its Notice of Protest dated February 26, 2026, which WSDOT declined. At the time of this submission, 
Penhall Company’s resources remain actively dedicated to the ongoing demolition of bridge spans over 
SR 522—the same operations in which the differing site condition continues to be encountered. Requiring 
the Design-Builder to compile a complete cost and schedule impact assessment while simultaneously 
executing safety-critical demolition operations on a compressed timeline has constrained the 
completeness of the information presented herein. 
 
The full extent of cost and schedule impacts has not been fully quantified as the condition is ongoing and 
the affected Work is still being performed. Skanska reserves the right to supplement this submission with 
updated cost, schedule, and impact information as it becomes available. Skanska expressly reserves all 
rights under Sections 1-04.5, 1-04.7, and 1-09.11, including the right to provide corrected or supplemental 
information pursuant to Section 1-04.5. 
 
 
This letter is without prejudice to, and with full reservation of, Skanska’s rights, remedies, causes of 
action, and defenses under the Contract, at law, in equity, or otherwise. Nothing in this letter shall be 
construed as a waiver or release of any such rights, remedies, causes of action, or defenses, all of which 
are expressly reserved. 
 
I appreciate your prompt attention to this matter. Please do not hesitate to contact me directly if you have 
any questions. 
 
Regards, 
 
 
 
 
Patrick Prendergast, Vice President 
 
Skanska USA Civil 
18911 N Creek Parkway S 
Suite 300 
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Bothell, WA 98011 
 
Attachments: 

1. Attachment A - Penhall Company Supplemental Information Package (March 12, 2026), including: 

Supplemental Letter, Deck Thickness Mapping, Cost Breakdown, As-Built Structural Drawings, 

Modjeski and Masters Structural Verification Memo (Feb. 9, 2026), and Supporting Email 

Correspondence 

2. Attachment B - Penhall Company Response to WSDOT SL No. 9727-264 (February 23, 2026) 

3. Attachment C - Penhall Company Change in Condition – Deck Thickness Notice (January 27, 2026) 

4. Attachment D – Skanska Detailed Cost Breakdown ROM 
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(800) 661-1340

info@penhall.com

www.penhall.com®

March, 12, 2026

Subject:

Mr. Lucarelli:

PENHALK
COMPANY

ATTN:
Reference:

Penhall made the only reasonable assumption available at the time of bidding that the bridge deck thickness 
was approximately 7", the highest value listed in the as-built drawings. Once the differing site condition was 
discovered, an immediate decision was made to validate the engineering work already completed and verify 
that proceeding with demolition according to plan was still safe for personnel, equipment, and surrounding 
structures. This was the only prudent decision Penhall could make, to do anything else would have been 
putting the work crews, public, and the 1405/522 infrastructure at risk. A delayed schedule and engineering 
cost was incurred due to this differing site condition requiring a reassessment.

The only reasonable source of deck thickness at the time of bid was the as-built drawings listed in the RFP as 
NOlAsBuilts and N02_BridgeAsBuilts which list the deck thickness as ranging from 5 3" to 7" in thickness. 
The only accurate method of verification would have required destructive core drilling on an active freeway 
interchange, this is not reasonably feasible during the procurement phase, nor would this process typically be 
considered a "field measurement", which is the verification requirement in 2.13.1.

Skanska USA Civil
18911 North Creek Parkway, Suite 300
Bothell, WA 98011

1212 Corporate Dr. Suite 500
Irving, TX 75038

Zachary Lucarelli
Contract No. 9727
1-405, Brickyard to SR 527 Improvement Project
RE: WSDOT SL No. 9727-264
1-04.7 Potential Differing Site Condition Bridge No. 405/70N-W
(Northbound 1-405 to Westbound SR 522) Supplemental Information Package

Pursuant to our letter sent on February 23, 2026 and in accordance with contract requirements and 
the WSDOT submittal requirement of supplemental information pertaining to Penhall's disagreement with 
WSDOT SL No. 9727-264, the materially increased bridge deck thickness does qualify as a Differing Site 
Condition under Section 1-04.7 for the following reasons:



Respectfully,

Andrew Park

Andrew Park
Penhall Company
Project Manager

Digitally signed by Andrew Park 
DN: C=US, E=apark@penhall.com, 
O="Penhall", OU=Major Projects, 
CN="Andrew Park"
Reason: I am approving this document 
Date: 2026.03.13 09:57:15-07'00'

During this time Penhall took core samples from each span of the NE and NW bridges, demonstrating an 
average deck thickness of 9.2" along the northwest bridge, and 8.1 inches along the NE bridge with a 
percentage deviation from the as-builts of up to 45%. This results in an extra 192 cubic yards of concrete 
which must be safely removed, processed, hauled off, and disposed of, an increase of approximately 5%. The 
Deck Thickness Mapping conducted by Penhall will be included with this letter.

Nothing herein shall be construed as waiver of any rights, remedies, or entitlements available to Penhall under 
the Subcontract, Prime Contract, or applicable law, all of which are expressly reserved.

Schedule Impact: 4.5 Weeks
-4 Weeks Engineering re-evaluation
-0.5 Weeks additional demolition time

Cost Impact: Additional Engineering fees
Third Party Verification: $22,000
Engineering Re-Evaluation: $16,500

Cost Impact: 5% increase in removal cost of 405/70NW Bridge and 405/70NE Bridge
- $235,000

Cost Impact: $25,000 in overhead costs
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Bridge Span
Length  

(in)
Deck Thickness 

Measurement (in)
Deck Thickness 
As Built            (in)

Difference (in)
Deck Width- 

Typ (in)  

Extra 
Volume   

(CY)
NE/NW 1 1169.9 7.8 7.0 0.8 204.0 3.8
NE 2 1308.0 7.5 7.0 0.5 204.0 2.9
NE 3 1308.0 7.5 7.0 0.5 204.0 2.9
NE 4 828.0 8.5 7.0 1.5 204.0 5.4
NE 5 1308.0 8.5 7.0 1.5 204.0 8.6
NE 6 1308.0 8.5 6.8 1.8 204.0 10.0
NE 7 1068.0 8.3 6.8 1.5 204.0 7.0
NW 2 1308.0 8.0 7.0 1.0 204.0 5.7
NW 3 1308.0 7.8 7.0 0.8 204.0 4.3
NW 4 1308.0 8.0 7.0 1.0 204.0 5.7
NW 5 1308.0 9.0 7.0 2.0 204.0 11.4
NW 6 1308.0 9.0 7.0 2.0 204.0 11.4
NW 7 1279.9 9.5 7.0 2.5 204.0 14.0
NW 8 998.4 8.0 7.0 1.0 204.0 4.4
NW 9 1279.9 10.0 7.0 3.0 204.0 16.8
NW 10 1279.9 10.0 7.0 3.0 204.0 16.8
NW 11 967.0 9.5 7.0 2.5 204.0 10.6
NW 12 1279.9 9.0 7.0 2.0 204.0 11.2
NW 13 1279.9 10.0 7.0 3.0 204.0 16.8
NW 14 1279.9 10.0 7.0 3.0 204.0 16.8
NW 15 300.0 11.0 7.0 4.0 204.0 5.2

Mean 8.8 7.0 1.6 Total (CY) 191.7
Average 8.8 7.0 1.8

Deck Thickness Mapping



(800) 661-1340

info@penhall.com

www.penhall.com@

January 27, 2026

Subject: Change in condition - Deck Thickness Notice
Mr. Lucarelli,

PENHALK
COMPANY

Pursuant to Section 11 of the Subcontract Agreement, this letter serves as Penhall Company’s formal written 
notice of a change in condition affecting our Work on the referenced project.

Attention:
Contract No.:
Reference:

Penhall will continue to document the condition and its impacts and will supplement this notice with additional 
detail and supporting documentation as such information becomes available, in accordance with the Subcontract 
and Prime Contract requirements.

This condition has impacted, or is reasonably expected to impact, Penhall's means and methods, sequence of 
work, productivity, schedule, and/or cost of performance.

At this time, the full extent of the impacts has not yet been determined, as the condition is ongoing and 
evolving. However, Penhall reasonably anticipates that this condition may result in additional costs, time 
impacts, and/or other contractual relief beyond that provided for in the Subcontract.

Penhall has encountered a condition that differs from those contemplated at the time of bid and execution of the 
Subcontract. Specifically, during lost decking removal operations, Penhall observed that the bridge deck 
thickness exceeds the dimensions indicated in the as-built documents by approximately 2 to 4 inches. This 
condition was confirmed on January 24, 2026.

Penhall is providing this notice within seventy-two (72) hours of the commencement of the condition in order to 
preserve its rights under the Subcontract and applicable Contract Documents. Penhall expressly reserves all 
rights to seek an equitable adjustment for all impacts arising from this condition, including but not limited to 
additional compensation, schedule relief, and associated costs.

1212 Corporate Dr. Suite 500
Irving, TX 75038

Zachary Lucarelli 
90009590.234165OS 
1-405 Brickyard to SR527

Skanska USA Civil West California District, Inc.
18911 North Creek Parkway, Suite 300
Bothell, WA 98011



Respectfully,

Digitally sigmed by Jose A Cipres Jr
DN: C=US, E=jcipres@@penhall.com,

Jose A. Cipres Jr O=Penhall Company, OU=Project 1 11 Rk — Manager, CN=Jose A. Cipres Jr
Date: 2026.01.27 08:10:01-0600"

Nothing herein shall be construed as a waiver of any rights, remedies, or entitlements available to Penhall under 
the Subcontract, Prime Contract, or applicable law, all of which are expressly reserved.

Please acknowledge receipt of this notice. Penhall remains willing to cooperate in good faith to mitigate impacts 
where reasonably possible.

Penhall Company 
Jose Cipres
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ncZWUoo\pgoo\V̂ZqZ_c\b̂\dcà̂ar\bWc\p̂a[\Uf\egacVbce\pWgoc\bWc\rcagb\acsgcp\r̂ scf\̀̂apUaem\tf\Ẑbce\gZ
_̂a\ẐqVcX\pc\Uac\fqoo\p̂a[gZh\bWâ_hW\bWc\̀_oo\cubcZb\̂̀\bWc\V̂Zegq̂Z\UZe\gbf\Uff̂VgUbce\grdUVbf\UZe
pgoo\V̂ZqZ_c\b̂\êV_rcZb\̂_a\vZegZhf\Uf\Ueegq̂ZUo\gZ̀̂ arUq̂Z\wcV̂rcf\UsUgoUwocm

x̂ZfgfbcZb\pgbW\bWc\j_wV̂ZbaUVb\UZe\nagrc\x̂ZbaUVbX\ncZWUoo\acfcascf\gbf\aghWbf\b̂\d_af_c\UZ]\V̂fb\UZe
fVWce_oc\Uey_fbrcZbf\bWUb\rU]\acf_ob\̀âr\bWgf\V̂Zegq̂Zm\l_a\gZbcZb\gf\b̂\p̂a[\V̂ d̂caUqsco]\bWâ_hW
bWc\dâVcff\UZe\dâsgec\bWc\gZ̀̂ arUq̂Z\Zccece\b̂\f_dd̂ab\bWc\acsgcpm

nocUfc\ocb\_f\[Ẑp\g̀\bWcac\gf\UZ]bWgZh\fdcVgvV\ijklY\p̂_oe\og[c\b̂\fcc\Ub\bWgf\fbUhcm

YWUZ[\]̂_X
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¾¿ÀÁÂ\Ã_VUacoogX\TUVWUa]\ÄTUVWUa]mÃ_VUacoogÅf[UZf[UmV̂rÆ

ÇÈÉÊÂ\Y_cfeU]X\ËUZ_Ua]\ÌÍX\ÌÎÌÏ\ÐÑÒÏ\nÓ

ÔÀÂ\Ë̂fc\ÕÖcb̂×\xgdacf\ÄyVgdacfÅdcZWUoomV̂rÆ

ØÙÂ\TUacV̂aX\x̂e]\Äx̂e]mTUacV̂aÅf[UZf[UmV̂rÆÚ\Ó_â\ÛgooUZ_csUX\Ëcf_f\Äyr_âsgooUZ_csUÅr̂ eycf[gmV̂rÆÚ\Óg[c

ka_a]\Ärea_a]ÅdcZWUoomV̂rÆÚ\tZbŴZ]\kUooUgac\ÄUeUooUgacÅdcZWUoomV̂rÆÚ\YaUsgf\ÛcaaUoo

ÄbascaaUooÅdcZWUoomV̂rÆÚ\ÖagUZ\ÓVÜĉ\ÄÖrVhĉÅdcZWUoomV̂rÆÚ\nacfV̂ÝX\Þ]UZ\ÄÞ]UZmnacfV̂ÝÅf[UZf[UmV̂rÆÚ

nacZecahUfbX\nUbagV[\ÄnUbagV[mnacZecahUfbÅf[UZf[UmV̂rÆ

ÇßàáÈÙÊÂ\ÞcÑ\âÎÎmÌãÒÎÎÌ\ÖagV[]Uae\ä\xWUZhc\gZ\x̂Zegq̂Z\ä\kcV[\YWgV[Zcff

å
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OPQRQS

TUVWXYZ[RY\[]YZ[R]Ŷ][_̂ ỲVaXW[bcPde_PẀY[\YfPWUVccgQYdh]PaijPYVWdY\[]YhWhiViWeỲUPYPWehWPP]hWe
PjVcRVi[WYVQQ[ahV̀PdYbh̀UỲUPYhWa]PVQPdYdPaXỲUhaXWPQQYa[Wdhi[WY[WỲUPYklmnoYp]haXZV]dŶ][qPàr

T[YQR̂ [̂]̀Y[We[hWeYa[[]dhWVi[WYbh̀UYsXVWQXVYVWdYtsuvTYRWdP]ỲUPYuPQheWlpRhcdYwxfYyUV̂ P̀]Yz
dh{P]hWeYQh̀PYa[Wdhi[WŶ][aPQQSYfPWUVccY]PQ̂Pa|RccZY]P}RPQ̀QỲUV̀SYR̂[WYa[_̂ cPi[WY[\YZ[R]YaR]]PẀ
PjVcRVi[WSYZ[RŶ][jhdPYVY~RVch�PdYf][\PQQh[WVcYs̀V̀P_PẀY�~fs�Yd[aR_PWiWeỲUPYPWehWPP]hWeY�VQhQ
VWdŶ][\PQQh[WVcY[̂hWh[WY]PcV̀PdỲ[ỲUhQYa[Wdhi[Wr

TUPY~fsYQU[RcdY�PYch_h̀PdỲ[YZ[R]Ŷ][\PQQh[WVcY�WdhWeQYVWdYa[WacRQh[WQYVWdYhQYhẀPWdPdỲ[YVdd]PQQSYV̀YV
UheUYcPjPcSỲUPY\[cc[bhWe�

TUPY[]hehWVcYPWehWPP]hWeYVQQR_̂ i[WQY]PchPdYR̂[WYhWỲUPŶ]Pjh[RQcZYQR�_h�PdYdP_[chi[W
aVcaRcVi[WQSYhWacRdhWeYVQQR_PdYdPaXỲUhaXWPQQYVWdYVQQ[ahV̀PdYdPVdYc[Vd

TUPYjP]h�PdYhWa]PVQPYhWYdPaXỲUhaXWPQQYVWdY]PQRciWeYaUVWePYhWYdPVdYc[Vd

TUPYPWehWPP]hWeYh_̂ chaVi[WQY[\ỲUhQYaUVWePY]PcVijPỲ[ỲUPŶ]h[]YdP_[chi[WYaVcaRcVi[WQ

tUP̀UP]ỲUPŶ]Pjh[RQcZYQR�_h�PdYdP_[chi[WYaVcaRcVi[WQYaVWY�PY]PchPdYR̂[WYbh̀U[R̀Y\R]̀UP]
PjVcRVi[WYRWdP]ỲUPY]PjhQPdYa[Wdhi[W

TUPYWPPdY\[]YVddhi[WVcYVWVcZQhQYVWd�[]Ŷ[̀PWiVcY]PjhQh[WỲ[ỲUPYdP_[chi[WYV̂ ]̂[VaUSYh\YhWdhaV̀Pd

TUPYQ̀V̀RQYVWdYVWiaĥV̀PdYa[_̂ cPi[WY[\ỲUPYaR]]PẀYPWehWPP]hWeYPjVcRVi[WSYhWacRdhWeYVWZ
]̂Pch_hWV]ZY[�QP]jVi[WQYV̂ ]̂[̂]hV̀PỲ[YQUV]P

TUPYhẀPẀY[\ỲUhQYQ̀V̀P_PẀYhQỲ[Yd[aR_PẀỲUPŶ][\PQQh[WVcYPWehWPP]hWeYa[WQhdP]Vi[WQYVQQ[ahV̀PdYbh̀U
ÙPYjP]h�PdYa[Wdhi[WYVWdỲ[YQR̂ [̂]̀YQV\PSỲPaUWhaVccZYa[_̂ chVẀYdPahQh[Wl_VXhWerYTUPYQ̀V̀P_PẀYd[PQ
W[̀YWPPdỲ[YVdd]PQQYa[Ẁ]VàRVcYPWìcP_PẀSŶ]hahWeSY[]YQaUPdRcPYh_̂ VàQY�PZ[WdYhdPWi\ZhWeYbUP̀UP]
]PchVWaPY[WŶ]h[]YaVcaRcVi[WQYhQYV̂ ]̂[̂]hV̀PŶPWdhWeYa[_̂ cPi[WY[\ỲUPY]PjhQPdYVWVcZQhQr

k\Y\PVQh�cPSYbPY]P}RPQ̀ỲUV̀ỲUPY~fsY�PŶ][jhdPdYa[WaR]]PẀcZYbh̀USY[]YQU[]̀cZY\[cc[bhWeSYa[_̂ cPi[WY[\
Z[R]YhWhiVcYPjVcRVi[WYaR]]PẀcZYVWiaĥV̀PdY�ZY����������SY[]YVQYQ[[WỲUP]PV�P]YVQŶ]VaiaV�cPr

fcPVQPYcP̀Y_PYXW[bYh\YZ[RYUVjPYVWZY}RPQi[WQY]PeV]dhWeỲUPY]P}RPQ̀PdYa[ẀPẀY[]Y\[]_V̀rYtPYV̂ ]̂PahV̀P
Z[R]Ya[WiWRPdY]PQ̂[WQhjPWPQQYVWdYQR̂ [̂]̀YVQYbPYb[]XỲU][ReUỲUhQYa[Wdhi[Wr

����������������� ��������������� ¡¢£¤¥¦¡§�̈�©ª¦«¬��¢«�©­«§¢®¢­«�̈�̄�£¤�°ª¢£¤«�±±̈²­®¢£��̈��¢¤��̄¡³¡¥�̈�́³®µ­­¤

¦¶­³®�¶µ¦«¤·̧ ¢«§­̧ ¹§º»�£­«§¦¡¥��¦§¢«¬¼¦«��� ���

G



�������������	��
��
�������������������

������������������� !��!"#��$��%!" �! ��&�'�#�!&(

)*+,-./0/1
2345678976:3;<8=>4>?37

@ABCDEFCFA@A G HEICDBACHJJD

KLMNMOPQRSTUVVCWXK

YYYCQRSTUVVCWXK
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¹ !¹!��$�$��!̧�#�!&���Å"�&����"Ä��##�$��&�!" ����!&$��"Ä��##�̧µ��Æ¹̧���#̧%����!"&#�&���! �#��
¼� ����$��&� ����$�$��́�#���́&�����&$����!���#�$��$$�#�!&�̧�$��$�̧!�$(������¼�̧"�#�!&�·�̧̧
�&�̧"$��#���&������ %��# "�#" �̧��&�̧%���µ���̧�"̧�#�!&�µ��&$��&��&�� �&�� ��!���&$�#�!&��#!
�������#��������Ä�̧�#%�!��#���¹ !¹!��$�$��!̧�#�!&��¹¹ !����"&$� �#��� �¼���$��!&$�#�!&(
�
Ç" ��&#���¹�#�$��!�¹̧�#�!&�$�#���! �#�����&�#��̧��&��&�� �&���¼�̧"�#�!&����È�Ä "� %�É(
�
½��#��� ��"̧#��!��#�����&�̧%�����&$���#��#��#�#����# "�#" ����&&!#�����̧%����!��!$�#��#��
$��!̧�#�!&�̧!�$�����!���#�$�·�#��#����"  �&#̧%�¹ !¹!��$���Å"�&��µ��� �¼���$�$��!̧�#�!&��!&��¹#
�&$��!  ��¹!&$�&���&��&�� �&���&�̧%������%�Ä�� �Å"� �$(�������!¹���&$�$" �#�!&�!���&%
 �$����&����! #�·�̧̧�Ä���������$��!̧̧!·�&���!�¹̧�#�!&�!��#����&�#��̧��¼�̧"�#�!&(
�
Ȩ̂�̧#�����&$����! #����!���#�$�·�#��#����·! ́�·�̧̧�Ä��# ��́�$���¹� �#�̧%�����&��&�� �&���� ¼����
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KLMNO

PQRLSTQTUQMVLWXYZQ[TLT\[QLS]Q̂_̀ M̂TLaUS[QŴVLT̂]QTUQTN̂Q]̂bUVXaUSQ̀VLSQLS]Q[MN̂]\V̂QXSQVXcNTQUYQTN̂
d̂WXê]Q]̂MfQTNXMfŜ[[QMUS]XaUSg

h[Q]X[M\[[̂]OQîSNLVVQNL[Q]XŴMT̂]QU\WQ̂ScXŜ ŴQTUQXbb̂ ]XLT̂VZQ̂dLV\LT̂QTN̂QXb̀ LMTQUYQTN̂QXSMŴL[̂]
]̂MfQTNXMfŜ[[QUSQTN̂Q̀ŴdXU\[VZQ[\jbXk̂]Q]̂bUVXaUSQ[̂l\̂SM̂QLS]QL[[UMXLT̂]QMLVM\VLaUS[gQmN̂
ŜcXŜ ŴQNL[QMUSeWb̂ ]QTNLTQTN̂QL]]XaUSLVQ]̂MfQTNXMfŜ[[QŴ[\VT[QXSQXSMŴL[̂]Q]̂L]QVUL]QLS]QTNLTQTN̂
ẀXUWQ]̂bUVXaUSQMLVM\VLaUS[QR̂ ŴQjL[̂]QUSQTN̂QTNXSŜWQ]̂MfQ[NURSQXSQTN̂QMUSTWLMTQL[nj\XVT[g

oSaVQTN̂QM\WŴSTQ̂ScXŜ ŴXScQ̂dLV\LaUSQX[QMUb̀ V̂T̂]QLS]QTN̂Q̂ScXŜ ŴQMUSeWb[QRN̂TN̂WQTN̂Q̀ŴdXU\[VZ
ẀÙU[̂]Q]̂bUVXaUSQ[̂l\̂SM̂QMLSQĵQ[LŶVZQ̂_̂M\T̂]Q\S]̂WQTN̂QŴdX[̂]QMUS]XaUSOQîSNLVVQMLSSUTQŴVZ
USQTN̂Q̀WXUWQMLVM\VLaUS[QTUQ̀WUM̂ ]̂QRXTNQ]̂bUVXaUSQL[QUWXcXSLVVZQ[MN̂]\V̂]gQmN̂Q̂ScXŜ Ŵp[QXSXaLV
d̂LV\LaUSQX[QM\WŴSTVZQLSaMX̀LT̂]QTUQĵQMUb̀ V̂T̂]QjZQqrstuvtwxyg

h[QLQŴ[\VTOQRNXV̂QR̂QMUSaS\̂QTUQRUWfQ]XVXĉSTVZQTUQbXacLT̂QXb̀ LMT[QLS]Q[\̀ ÙWTQTN̂QUd̂WLVVQ̀WUẑMT
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MUSaSĉSTQ\̀USQŴM̂X̀TQUYQTN̂Q̂ScXŜ Ŵp[QMUSeWbLaUSgQPYQTN̂Q̂dLV\LaUSQMUSeWb[QTN̂QUWXcXSLVQ[̂l\̂SM̂
X[QLMM̂ T̀LjV̂OQR̂QRXVVQ̀WUM̂ ]̂QLMMUW]XScVZgQPYQŴdX[XUS[QLŴQŴl\XŴ]OQR̂QRXVVQMUUW]XSLT̂Q̀WUb̀ TVZQUSQLS
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Jose (Beto)  Cipres

From: Jose (Beto)  Cipres

Sent: Wednesday, February 4, 2026 4:32 PM

To: Lucarelli, Zachary; Mike Drury

Cc: Anthony Dallaire; Kevin Sheridan; Zarecor, Cody; McNellis, Mark

Subject: RE: Schedule

Zach, 

 

The Penhall team will commit to a demolition start of 3/26/26. 

 

Thank you. 

 

Jose (Beto)  Cipres
 

 

Project Manager
 

 

 

 

  

770.415.9632 

 

| 
 

956.898.2068 

 

 

 

jcipres@penhall.com
 

www.penhall.com
 

TX 
 

  

    

 

We're Hiring at careers.penhall.com
 

 

 

 

 

 

     

From: Lucarelli, Zachary <Zachary.Lucarelli@skanska.com>  

Sent: Tuesday, February 3, 2026 6:02 PM 

To: Jose (Beto) Cipres <jcipres@penhall.com>; Mike Drury <mdrury@penhall.com> 

Cc: Anthony Dallaire <adallaire@penhall.com>; Kevin Sheridan <Ksheridan@penhall.com>; Zarecor, Cody 

<Cody.Zarecor@skanska.com>; McNellis, Mark <mark.McNellis@skanska.com> 

Subject: Schedule 

 
Can you guys look at this overni ght? WSDOT is asking for a commitment on 1 set of dates by EOD tomorrow. Z achary Lucarel li, P. E. Skansk a USA Civil West 18911 North Creek Parkway, Suite 300 Bot hell , WA 98011 (206) 450-9098                   

ZjQcmQR YFpfptBannerStart  

 

This Message Is From an External Sender  

This message came from outside your organization.  
 

ZjQcmQR YFpfptBanner End 

Can you guys look at this overnight? WSDOT is asking for a commitment on 1 set of dates by EOD tomorrow. 
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Zachary Lucarelli, P.E. 

  

Skanska USA Civil West 

18911 North Creek Parkway, Suite 300 

Bothell, WA 98011 

(206) 450-9098 

  
  

 
  

 

BEST CASE - Thicker Deck DOES NOT Change Demo Plan Details
2 3 2/4 2 3 2 6 2/7 2/8 2 9 2/10 2/11 2/12 2/13 2/14 2/15 2/16

CLOSURE ACTIVITY
Mon Tue Wad Thu: Fri Sat Sun Mon Tue Wad Thur Fri Sat Sun Mor

RFCWD 529 - Demo Plan (All Spans except 40:
WB 522 RFCWD 562 - Shoring Towers

I I I IEB & WB 522

XVD 537 - Demo Plan (Spans over 405)

I I I I I*
Closure Weekend of
WB 522 2/20/2026
EB&WB522 2/27/2026
NB & SB 405 3/6/2026
NB & SB 405 3/132026

WORST CASE - Thicker Deck DOES Change Demo Plan Details
2 3 2/4 2 5 2 6 2/7 2/8 2 9 2.10 2/11 2.12 2/13 2/14 2/15 2.16

CLOSURE ACTIVITY
Mon Tua Wed Thur Fri Sat Sun Mon Tua ’Wed Thur Fri Sat Sun Mor

RFCWD 529 - Demo Plan (All Spans except 40:
WB 522 RFCWD 562 - Shoring Towers

1 I I IEB & WB 522
WD 537 - Demo Plan (Spans over 405)

1 I I I
Closure Weekend of
WB 522 3/27/2026
EB&WB522 4/3/2026
NB & SB 405 4 102026
NB & SB 405 417 2026
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No other Submittals Needed
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XXX - Deck Thickness Evaluation (Plan A) 
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Weekend 1 

NB 4U5 w eekend
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BRIDGE ENGINEERING

 
MEMORANDUM 
 
 
To: Jason Pang, PE - WSDOT 
From: Jesus Muro Villanueva, PE – Project Manager 
Date: February 9, 2026 
 
Project: I-405 and SR-522 Interchange 
Subject: Structural Verification of Demolition Plans due to Increased Top Slab Thickness  
  
Demolition plans and associated structural calculations for the referenced project were developed 
based on the available as-built drawings and contract documents. During field demolition operations, 
the contractor identified that the top slab thickness of the concrete box girders exceeds the as-built 
dimensions by approximately 2 to 4 inches. This differing condition was formally communicated by the 
contractor in a memorandum dated January 27, 2026. 
 
Upon receipt of this information, a supplemental engineering analysis was conducted to evaluate girder 
capacities and demolition-induced demands incorporating the increased top slab thickness. The review 
considered the revised section properties, self-weight effects, and all applicable load combinations 
associated with the demolition sequence defined in the original issued plans. 
 
The results of this evaluation demonstrate that the increased slab thickness does not adversely affect 
the structural capacity of the girders under the planned demolition operations. All governing capacity to 
demand ratios remain within acceptable limits, and the demolition activities may safely proceed in 
accordance with the original demolition plans and sequencing, without modification. 
 
Calculations documenting this verification and reflecting the increased top slab thickness are attached 
hereto for reference. 
 
Please let us know if you have any questions or require additional information. 
 
  
Respectfully, 
 
 
 

Jesus Muro Villanueva, PE 
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2 – CAPACITY CHECKS 

 

MODJESKIa MASTERS 
Experience great bridges.



 

10822 WEST TOLLER DRIVE, SUITE 330 | LITTLETON, CO 80127 | (303) 933-9114 | www.modjeski.com 

2.1 – Capacities and 
Demand-to-Capacity Ratios 
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

NW Unit 5 Capacities

Notes:

- Global load factors are applied to both permanent and transient loads, and may be used to introduce additional conservatism to the calculation

  of demand-to-capacity ratios.

- LG: Left girder, CG: Center girder, RG: Right girder, DH: Diaphragms, C: Columns.

Global load factors

LG CG RG DH C

1.25 1.25 1.25 1.25 1.25

1. Material properties

Superstructure concrete

Compressive strength f'c.sp = 4.0 ksi - Class AX Concrete, Design Drawings

Concrete density modification factor λ = 1.0 A. BDS. 5.4.2.8

Unit weight wc.sp = 0.145 kcf A. BDS. Table 3.5.1-1

Aggregate correction factor K1 = 1.0 A. BDS. C5.4.2.4

Modulus of elasticity Ec.sp = 3987 ksi A. BDS. Eq. 5.4.2.4-1

Pier column concrete

Compressive strength f'c.c = 4.0 ksi - Class AX Concrete, Design Drawings

Concrete density modification factor λ = 1.0 A. BDS. 5.4.2.8

Unit weight wc.c = 0.145 kcf A. BDS. Table 3.5.1-1

Aggregate correction factor K1 = 1.0 A. BDS. C5.4.2.4

Modulus of elasticity Ec.c = 3987 ksi A. BDS. Eq. 5.4.2.4-1

Superstructure steel reinforcement

Longitudinal reinforcement

Minimum yield strength fy = 40 ksi - ASTM A-15/A-408, Design Drawings

Modulus of elasticity Es = 29000 ksi A. BDS. 5.4.3.2

Yield strain εy = 0.0014 in/in A. BDS. 5.6.2.1

Transverse reinforcement

Minimum yield strength fy = 40 ksi - ASTM A-15/A-408, Design Drawings

Modulus of elasticity Es = 29000 ksi A. BDS. 5.4.3.2

Yield strain εy = 0.0014 in/in A. BDS. 5.6.2.1

Web shear reinforcement

Minimum yield strength fy = 40 ksi - ASTM A-15/A-408, Design Drawings

Modulus of elasticity Es = 29000 ksi A. BDS. 5.4.3.2

Yield strain εy = 0.0014 in/in A. BDS. 5.6.2.1

Pier column steel reinforcement

Longitudinal reinforcement

Minimum yield strength fy = 40 ksi - ASTM A-15/A-408, Design Drawings

Modulus of elasticity Es = 29000 ksi A. BDS. 5.4.3.2

Yield strain εy = 0.0014 in/in A. BDS. 5.6.2.1

Transverse reinforcement (hoop reinforcement)

Minimum yield strength fy = 40 ksi - ASTM A-15/A-408, Design Drawings

Modulus of elasticity Es = 29000 ksi A. BDS. 5.4.3.2

Yield strain εy = 0.0014 in/in A. BDS. 5.6.2.1

2. Geometry and reinforcement

2.1 Superstructure geometry and reinforcement

Box girder gross section

Gross section height h = 5.08 ft

Gross section width within overhangs 20.0 ft - Between outside face of exterior webs

Gross section top slab thickness 7.0 in

Gross section bottom slab thickness 6.5 in

Number of cells 2.0
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Exterior web width Varies in

Interior web width Varies in

Overhang width 3.25 ft - Measured from outside face of exterior web

Sections after demolition

Notes:

- LG: Left girder, CG: Center girder, RG: Right girder, DH: Diaphragms

Girder LG CG RG DH

Section 95 95 66 -

Number of sections 95 95 95 -

Top flange width bft = 2.88 6.25 2.88 2.00 ft

Top flange thickness tft = 7.00 7.00 7.00 7.00 in

Web width bw = 13.00 13.00 13.00 8.00 in

Web height hw = 3.96 3.96 3.96 3.96 ft

Bottom flange width bfb = 3.88 8.25 3.88 2.00 ft

Bottom flange thickness tfb = 6.50 6.50 6.50 6.50 in

- Gross section properties

Area Ag = 1161.25 1786.00 1161.25 704.00 in
2

Centroid location yg = 32.11 32.47 32.11 30.23 in - Measured from the top of top slab

Diaphragm flange geometry for in-plane bending and lateral shear assessment

Diaphragm top flange width bft = 3.00 ft

Diaphragm bottom flange width bfb = 3.00 ft

Longitudinal reinforcement

Notes:

- The variable, ci, defines the cover to the rebar closest to the bridge centerline and web outside face for the center and left/right girders, respectively.

- The rebar spacing for rebar groups is given by si and si+1.

- The variable yi+1 indicates an offset to the second group rebar that is closest to the bridge centerline and web outside face for the center and lft/right

    girders, respectively.

Girder LG CG RG DH

a.1) Top slab - Top mat reinforcement

Bar size #11 #11 #14 #6

Number of bars 2 2 6 2

Area of group 3.12 3.12 13.50 0.88 in
2

Bar diameter of group 1.41 1.41 1.69 0.75 in

Group centroid location 2.96 2.96 3.10 1.88 in - Measured from top of top slab

Bar size #5 #5 - -

Number of bars 1 6 - -

Area of group 0.31 1.86 - - in
2

Bar diameter of group 0.63 0.63 - - in

Group centroid location 2.56 2.56 - - in - Measured from top of top slab

Layer 1 - Effective area 3.43 4.98 13.50 0.88 in
2

Layer 1 - Effective location 2.92 2.81 3.10 1.88 in - Measured from top of top slab

- Reinforcement layout geometry parameters for girder flange in-plane bending assessment

ci = 2.83 5.75 2.97 - in

si = 11.00 6.25 5.50 - in

yi+1 = 22.00 6.25 - - in

si+1 = 12.00 12.00 - - in

a.2) Top slab - Bottom mat reinforcement

Bar size #5 #5 #5 #6

Number of bars 5 11 5 2

Area of group 1.55 3.41 1.55 0.88 in
2

Bar diameter of group 0.63 0.63 0.63 0.75 in

Group centroid location 2.06 2.06 2.06 1.38 in - Measured from bottom of top slab
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

- Reinforcement layout geometry parameters for girder flange in-plane bending assessment

Cover to closest rebar ci = 9.00 9.00 9.00 - in

Reinforcement spacing si = 6.00 6.00 6.00 - in

Bar size - - - -

Number of bars - - - -

Area of group - - - - in
2

Bar diameter of group - - - - in

Group centroid location - - - - in - Measured from bottom of top slab

Layer 2 - Effective area 1.55 3.41 1.55 0.88 in
2

Layer 2 - Effective location 2.06 2.06 2.06 1.38 in - Measured from bottom of top slab

a.3) Web reinforcement

- Top layer

Bar size #8 #8 #10 #5

Number of bars 2 2 2 2

Layer 3 - Effective area 1.58 1.58 2.54 0.62 in
2

Layer 3 - Effective location 17.50 17.50 17.50 17.50 in - Measured from top of top slab

- Intermediate layer

Bar size #4 #4 #4 #5

Number of bars 2 2 2 2

Layer 4 - Effective area 0.40 0.40 0.40 0.62 in
2

Layer 4 - Effective location 30.75 30.75 30.75 30.75 in - Measured from top of top slab

- Bottom layer

Bar size #4 #4 #4 #5

Number of bars 2 2 2 2

Layer 5 - Effective area 0.40 0.40 0.40 0.62 in
2

Layer 5 - Effective location 44.00 44.00 44.00 44.00 in - Measured from top of top slab

a.4) Bottom slab - Top mat reinforcement

Bar size #5 #5 #5 #5

Number of bars 3 7 3 2

Area of group 0.93 2.17 0.93 0.62 in
2

Bar diameter of group 0.63 0.63 0.63 0.63 in

Group centroid location 1.94 1.94 1.94 1.31 in - Measured from top of bottom slab

- Reinforcement layout geometry parameters for girder flange in-plane bending assessment

ci = 21.00 15.00 21.00 - in

si = 12.00 12.00 12.00 - in

Bar size - - - -

Number of bars - - - -

Area of group - - - - in
2

Bar diameter of group - - - - in

Group centroid location - - - - in - Measured from top of bottom slab

Layer 6 - Effective area 0.93 2.17 0.93 0.62 in
2

Layer 6 - Effective location 1.94 1.94 1.94 1.31 in - Measured from top of bottom slab

a.5) Bottom slab - Bottom mat reinforcement

Bar size #14 #14 #14 #5

Number of bars 5 10 4 2

Area of group 11.25 22.50 9.00 0.62 in
2

Bar diameter of group 1.69 1.69 1.69 0.63 in

Group centroid location 2.47 2.47 2.47 1.31 in - Measured from bottom of bottom slab

Bar size #14 - #14 -

Number of bars 2 - 3 -

Area of group 4.50 - 6.75 - in
2

Bar diameter of group 1.69 - 1.69 - in

Group centroid location 2.47 - 2.47 - in - Measured from bottom of bottom slab

Layer 7 - Effective area 15.75 22.50 15.75 0.62 in
2
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Layer 7 - Effective location 2.47 2.47 2.47 1.31 in - Measured from bottom of bottom slab

- Reinforcement layout geometry parameters for girder flange in-plane bending assessment

ci = 3.00 5.00 3.00 -

si = 5.25 10.00 5.25 -

yi+1 = 31.50 - 22.75 -

si+1 = 10.50 - 7.00 -

Longitudinal reinforcement - Design information summary

Notes:

- The distances to layer and total longitudinal reinforcement centroids, yi and yAs.l, are measured from the top of top slab.

- (+) values of eAs.l indicate that the longitudinal reinforcement centroid is below the gross section centroid.

Girder LG CG RG DH

Layer Effective area, As.i

1 3.43 4.98 13.50 0.88 in
2

2 1.55 3.41 1.55 0.88 in
2

3 1.58 1.58 2.54 0.62 in
2

4 0.40 0.40 0.40 0.62 in
2

5 0.40 0.40 0.40 0.62 in
2

6 0.93 2.17 0.93 0.62 in
2

7 15.75 22.50 15.75 0.62 in
2

Layer Distance to centroid, yi

1 2.92 2.81 3.10 1.88 in

2 4.94 4.94 4.94 5.63 in

3 17.50 17.50 17.50 17.50 in

4 30.75 30.75 30.75 30.75 in

5 44.00 44.00 44.00 44.00 in

6 56.44 56.44 56.44 55.81 in

7 58.53 58.53 58.53 59.69 in

Total area of longitudinal reinforcement As.l = 24.04 35.44 35.07 4.86 in
2

Centroid location of long. reinforcement yAs.l = 43.66 43.11 31.31 27.86 in

Ecc. btw/ long. reinf. and gross section centroids eAs.l = 11.55 10.64 -0.80 -2.37 in

Transverse reinforcement

Girder LG CG RG DH

Top slab - Transverse reinforcement

- Top reinforcement mat

Bar size #6 #6 #6 -

Bar diameter 0.75 0.75 0.75 - in

- Bottom reinforcement mat

Bar size #6 #6 #6 #5

Bar diameter 0.75 0.75 0.75 0.625 in

Bottom slab - Transverse reinforcement

- Top reinforcement mat

Bar size #5 #5 #5 -

Bar diameter 0.625 0.625 0.625 - in

- Bottom reinforcement mat

Bar size #5 #5 #5 #5

Bar diameter 0.625 0.625 0.625 0.625 in

Center-to-center torsion reinforcement spacing st = 18.0 18.0 18.0 - in

Web shear reinforcement

Girder LG CG RG DH

Bar size #5 #5 #5 #4

Bar diameter 0.625 0.625 0.625 0.50 in

Bar area 0.31 0.31 0.31 0.20 in
2

Number of legs of transverse reinforcement Nlegs = 2 2 2 2
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Center-to-center shear reinforcement spacing sv = 6.00 6.00 5.00 14.0 in

Effective area of transverse reinforcement Av = 0.62 0.62 0.62 0.40 in
2

Angle of inclination to longitudinal axis α = 90.0 90.0 90.0 90.0 deg

Diaphragm flange reinforcement for in-plane bending and lateral shear assessment

Notes:

- The distance to layer centroid, di, is measured from the flange width ends.

- Of the four flange bars adjacent to the web shear reinforcement in the typical diaphragm section, only two were conservatively included in the

  capacity calculations, as these are the ones needed to tie the web and flange reinforcement. The concern arises because this reinforcement is

  not spaced in accordance with the transverse flange reinforcement.

Diaphragm top flange Diaphragm bottom flange

Layer Bar size Bars As.i [in
2
] di [in] Layer Bar size Bars As.i [in

2
] di [in]

1 #6 2 0.88 9.13 1 #5 2 0.62 9.00

2 #6 1 0.44 15.13 2 #5 1 0.31 15.19

3 #6 1 0.44 20.88 3 #5 1 0.31 20.81

4 #6 2 0.88 26.88 4 #5 2 0.62 27.00

Reinforcement covers

Top slab - Transverse reinforcement

Clear cover to top mat transverse reinf. covertop.t.ts = 1.50 1.50 1.50 1.50 in

Clear cover to bot. mat transverse reinf. coverbot.t.ts = 1.00 1.00 1.00 1.00 in

Bottom slab - Transverse reinforcement

Clear cover to top mat transverse reinf. covertop.t.bs = 1.00 1.00 1.00 1.00 in

Clear cover to bot. mat transverse reinf. coverbot.t.bs = 1.00 1.00 1.00 1.00 in

Girder and diaphragm - Web shear reinforcement

Clear cover to web shear reinforcement coverws = 1.50 1.50 1.50 1.50 in

2.2 Substructure geometry and reinforcement

Pier column gross section

Column C15

Pier column diameter Dc = 6.0 ft

Pier column gross area Ag.c = 4072 in
2

Longitudinal reinforcement

Number of bars Nbl = 20

Bar sizel #14

Bar diameter 1.69 in

Bar area 2.25 in
2

Area of longitudinal reinforcement Asl = 45.00 in
2

Longitudinal reinforcement ratio  ρsl = 0.011

Number of rows of reinforcement 10 - Two bars at section bottom

Reinforcement ring radius rbl = 33.154 in

Angular spacing of bars θbl = 18.00 deg

Spacing of bars along circumference sbl = 10.42 in

Transverse reinforcement

Center-to-center hoop spacings:

sh.ends = 6.0 in

sh.mid = 12.0 in

Bar sizet #4

Bar diameter 0.50 in

Bar area 0.20 in
2

Reinforcement cover
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Clear cover to hoop reinforcement coverh = 1.50 in

3. Flexural capacities of superstructure sections

Equivalent rectangular stress block parameters

α1 = 0.85 A. BDS. 5.6.2.2

β1 = 0.85 A. BDS. 5.6.2.2

kc = 0.85 A. BDS. 5.6.4.4

Strain limits

Tension-controlled strain limit εtl = 0.005 in/in A. BDS. 5.6.2.1

Compression-controlled strain limit εcl = 0.001 in/in A. BDS. 5.6.2.1

Strain limit of concrete in compression εcu = 0.003 in/in A. BDS. 5.6.2.1

Flexural capacities Last update: 2/3/2026 9:21

Notes:

- The auxiliar variable, Z, is a multiplier of the yield strain and is used to define specific values of strain in the extreme layer of tension

  reinforcement. Positive values correspond to compressive strains.

- (+) values of ybar.c indicate that the concrete compression zone centroid is above the gross section centroid.

- (+) values of ybar.t indicate that the resultant tensile force is below the gross section centroid.

- Positive strain, stress and force values are compressive. 

- Moments are evaluated about the centroid of the section, because moments from structural analysis are reported with respect to this axis.

Neglect web reinforcement on capacity? No

Region (+) (-) Which girder to update? DH

Auxiliar variable Z = -57.30 -57.12

Depth to the neutral axis c = 2.18 2.17 in c = [εcu/(εcu - Zεy)]dt

Depth of the equivalent rectangular stress block a = 1.86 1.84 in A. BDS. 5.6.2.2

Area of flange concrete compression zone Ac.f = 44.53 44.24 in
2

Ac.f = bfmin(a, tf)

Area of web concrete compression zone Ac.w = 0.00 0.00 in
2

Ac.w = bwmax(a - tf, 0)

Area of concrete compression zone Ac = 44.53 44.24 in
2

Ac = Ac.f+Ac.w

Centroid of flange concrete compression zone ybar.c.f = 29.57 29.58 in ybar.c.f = [h-min(a, tf)]/2

Centroid of web concrete compression zone ybar.c.w = 23.50 24.00 in ybar.c.w = h/2-tf-max(a-tf, 0)/2

Centroid of concrete compression zone ybar.c = 29.57 29.58 in ybar.c = (Ac.fybar.c.f+Ac.wybar.c.w)/Ac

Location of resultant tensile force ybar.t = 3.11 7.29 in ybar.t = ΣMsi.t/|Fsi.t|

Resultant of concrete compression force Cc = 151.4 150.4 k Cc = α1f'cAc

Nominal axial load capacity Pn = 0.0 0.0 k Pn = Cc + ΣFsi

Nominal moment capacity Mn = 433 520 k.ft Mn = Ccybar.c + ΣMsi

Strength reduction factor φ = 0.90 0.90 A. BDS. 5.5.4.2

Factored axial load capacity φPn = 0.0 0.0 k A. BDS. Eq. 5.6.4.4-1

Factored moment capacity φMn = 390 468 k.ft A. BDS. 5.6.3.2.1-1

Forces and moments from reinforcement OK OK

Notes:
- Measured from the most compressed concrete fiber, di, indicates the centroid location of bars in a row.  

Girder DH Section -

(+) (-) (+) (-)

M (+) M (-)

εsi fsi Fsi Msi εsi fsi Fsi Msi

[in
2
] [in] [in] [in/in] [ksi] [k] [k.ft] [in/in] [ksi] [k] [k.ft]

(Outermost) Top 1 0.88 1.88 59.13 0.0004 12.27 7.8 18.6 -0.0788 -40.00 -35.2 84.0

Top 2 0.88 5.63 55.38 -0.0047 -40.00 -35.2 -73.0 -0.0736 -40.00 -35.2 73.0

(Top) Side 3 0.62 17.50 43.50 -0.0211 -40.00 -24.8 -26.9 -0.0572 -40.00 -24.8 26.9

Side 4 0.62 30.75 30.25 -0.0393 -40.00 -24.8 0.5 -0.0388 -40.00 -24.8 -0.5

Side 5 0.62 44.00 17.00 -0.0575 -40.00 -24.8 27.9 -0.0205 -40.00 -24.8 -27.9

Bot 6 0.62 55.81 5.19 -0.0737 -40.00 -24.8 52.3 -0.0042 -40.00 -24.8 -52.3

(Outermost) Bot 7 0.62 59.69 1.31 -0.0790 -40.00 -24.8 60.3 0.0012 34.35 19.2 46.7

Demand-capacity ratios in flexure Last update: 2/3/2026 9:28

Notes:

- When computing D/C ratios, the pure flexure capacities computed above were reduced when tension loads were present. The capacity was linearly

   reduced by assuming a linear portion connecting the pure tensile and flexure capacities in the interaction diagram. In the presence of compression

di M(-)
Bar Layer

As.i di M(+)

Update Flexural 

Capacities
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

  loads, capacities were conservatively kept constant. This was not performed for diaphragms.

- Peak demand-capacity ratios in flexure Which girder to update? DH

Girder/Diaph. LG CG RG S14BC S14AB S13BC S13AB S12CD S12BC

D/Cmax 0.51 0.85 0.61 0.30 0.50 0.30 0.49 0.37 0.32

Stage 55 55 57 19 20 41 42 64 63

- Envelope of demand-capacity ratios in flexure

Girder: CG

- Demand-capacity ratios in flexure for selected girder and stage

Girder: CG

Stage: 55

Stage description:

D/CM.max: 0.85

Location: 272.028 ft

Section: 77

Slice: Center Girder Slice 77
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0.25
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0.75

1.00

1.25

1.50

0 50 100 150 200 250 300 350

D
/C

M

Slice location [ft]

Stage: 55

CGP15 P14 P13 Hinge
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

4. Shear capacities of superstructure sections

Factored loads Last update: 2/3/2026 14:12

Notes: Which girder to update? CG

- Nu (+): tension, Nu (-): compression, A. BDS. 5.7.3.4.2

- Axial compression loads acting on the section are not neglected.

Girder Diaph. Stage Section SignMu

CG - 57 72 (+) 1 Neglect axial compression? No

Factored moment |Mu|= 21862 k.in A. BDS. 5.7.3.4.2

Factored shear force |Vu|= 170.63 k

Factored axial force Nu = 28.42 k

Factored torsional moment Tu = 69.34 k.ft

4.1 Shear capacities of superstructure sections

Net longitudinal tensile strain in the section at the centroid of tension reinforcement

Notes:

- When the moment demand is zero, the minimum of the steel areas on the flexural tension sides for M(+) and M(-) is conservatively assumed as the

  effective steel area on the flexural tension side. A similar approach is taken for the effective shear depth (i.e., the shear depth is minimized).

Steel area on the flexural tension side As = 17.09 in
2

A. BDS. 5.7.3.4.2, Fig. 5.7.3.4.2-1

Effective shear depth:

ybar.c + ybar.t = 45.63 in

0.9(0.5h + ybar.t) = 42.41 in

dv = 45.63 in A. BDS. 5.7.2.8, Eq. 5.7.2.8-2

Net longitudinal tensile strain εs = 0.0013 in/in A. BDS. Eq. 5.7.3.4.2-4

Minimum transverse reinforcement

Notes:

- This requirement applies to sections where transverse reinforcement is required.

Effective web width bv = 13.0 in A. BDS. 5.7.2.8

Minimum required transverse reinf. Av.min = 0.16 in
2

A. BDS. Eq. 5.7.2.5-1

Av.min / Av = 0.27

OK

Shear resistance parameters

Notes:

- When minimum shear reinforcement is not provided, the following assumptions are made:

         ·The crack spacing parameter, sx, is conservatively taken as equal to the effective shear depth, dv. 

         ·The maximum aggregate size, ag, is assumed to be 0.75 in.

A. BDS. Eq. 5.7.3.4.2-1 applicable? Yes

Crack spacing parameter sx = - in A. BDS. 5.7.3.4.2, Fig. 5.7.3.4.2-3a

Maximum aggregate size ag = - in

Crack spacing parameter as influenced by ag sxe = - in A. BDS. Eq. 5.7.3.4.2-7

β = 2.39 A. BDS. Eq. 5.7.3.4.2-1 or -2

θ = 33.7 deg A. BDS. Eq. 5.7.3.4.2-3

-8000

-6000

-4000

-2000

0

2000

4000

6000

8000

0 50 100 150 200 250 300 350

M
o

m
e

n
t 

[k
.f

t]

Slice location [ft]

Moment Demand

M(+) Capacity

M(-) Capacity

Stage: 55

CGP15 P14 P13 Hinge

S12S13S14

Update Capacities and D/C

Ratios in Shear

MODJESKI MASTERS



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

Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Shear capacity

Nominal shear resistance of concrete Vc = 90 k A. BDS. Eq. 5.7.3.3-3

Shear resistance provided by transverse reinf. Vs = 212 k A. BDS. Eq. 5.7.3.3-4

Nominal shear resistance Vn = 302 k A. BDS. Eq. 5.7.3.3-1, 2

Strength reduction factor φ = 0.90 A. BDS. 5.5.4.2

Factored shear resistance φVn = 272 k A. BDS. Eq. 5.7.2.1-1

D/C = 0.63

OK

Demand-capacity ratios in shear

- Peak demand-capacity ratios in shear

Girder/Diaph. LG CG RG S14BC S14AB S13BC S13AB S12CD S12BC

D/Cmax 0.29 0.63 0.35 0.22 0.17 0.21 0.18 0.26 0.25

Stage 33 57 34 21 23 43 45 57 69

- Envelope of demand-capacity ratios in shear

Girder: CG

5. Torsion capacities of superstructure sections

5.1 Torsion capacities of girders

5.1.1 Girder flange assessment for in-plane bending and axial load

Factored loads Last update: 2/5/2026 8:55

Notes: Which girder to update? RG

- Nu (+): tension, Nu (-): compression.

Girder Stage Section

RG 64 66

Girder region TF BF

Factored axial force Nu = 82.8 -39.8 k

Factored in-plane moment Mu = 32.5 11.5 k.ft

(+) (+)

Strain limits
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Tension-controlled strain limit εtl = 0.005 in/in A. BDS. 5.6.2.1

Compression-controlled strain limit εcl = 0.001379 in/in A. BDS. 5.6.2.1

Strain limit of concrete in compression εcu = 0.003 in/in A. BDS. 5.6.2.1

In-plan flexural capacities

Notes:

- The auxiliar variable, Z, is a multiplier of the yield strain and is used to define specific values of strain in the extreme layer of tension

  reinforcement. Positive values correspond to compressive strains.

- (+) values of ybar.c indicate that the concrete compression zone centroid is above the gross section centroid.

- (+) values of ybar.t indicate that the resultant tensile force is below the gross section centroid.

- Positive strain, stress and force values are compressive. 

- Moments are evaluated about the centroid of the section, because moments from structural analysis are reported with respect to this axis.

Girder region Top flange Bottom flange

(+) (-) (+) (-)

Auxiliar variable Z = -5.47 -4.63 -17.48 -11.59

Depth to the neutral axis c = 9.39 - 4.98 - in c = [εcu/(εcu - Zεy)]dt

Depth of equivalent rectangular stress block a = 7.98 - 4.23 - in A. BDS. 5.6.2.2

Area of concrete compression zone Ac = 55.88 - 27.52 - in
2

Ac = tfa, bwa

Centroid of concrete compression zone ybar.c = 13.26 - 21.13 - in ybar.c = (bf, hw)/2-a/2

Location of resultant tensile force ybar.t = 5.19 - 0.51 - in ybar.t = ΣMsi.t/|Fsi.t|

Resultant of concrete compression force Cc = 190.0 - 93.6 - k Cc = α1f'cAc

Nominal axial load capacity Pn = -125.6 - -413.5 - k Pn = Cc + ΣFsi

Nominal moment capacity Mn = 493 - 308 - k.ft Mn = Ccybar.c + ΣMsi

Strength reduction factors: φ = 0.90 - 0.90 - A. BDS. 5.5.4.2

Factored moment capacity φMn = 444 - 277 - k.ft A. BDS. 5.6.3.2.1-1

D/C = 0.07 - 0.04 -

OK - OK -

Forces and moments from reinforcement

Notes:

- Measured from the most compressed concrete fiber, di, indicates the centroid location of bars in a row.  

Girder RG Section 66

- Girder top flange

(+) (-) (+) (-)

M (+) M (-)

εsi fsi Fsi Msi εsi fsi Fsi Msi

[in
2
] [in] [in] [in/in] [ksi] [k] [k.ft] [in/in] [ksi] [k] [k.ft]

1 2.25 2.97 31.53 0.0021 40.00 82.4 98.0 - - - -

2 2.25 8.47 26.03 0.0003 8.54 11.6 8.5 - - - -

3 0.31 9.00 25.50 0.0001 3.63 0.1 0.0 - - - -

4 2.25 13.97 20.53 -0.0015 -40.00 -90.0 -24.6 - - - -

5 0.31 15.00 19.50 -0.0018 -40.00 -12.4 -2.3 - - - -

6 2.25 19.47 15.03 -0.0032 -40.00 -90.0 16.7 - - - -

7 0.31 21.00 13.50 -0.0037 -40.00 -12.4 3.9 - - - -

8 2.25 24.97 9.53 -0.0050 -40.00 -90.0 57.9 - - - -

9 0.31 27.00 7.50 -0.0056 -40.00 -12.4 10.1 - - - -

10 2.25 30.47 4.03 -0.0067 -40.00 -90.0 99.2 - - - -

11 0.31 33.00 1.50 -0.0075 -40.00 -12.4 16.3 - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- Girder bottom flange

Bar Layer
As.i di M(+) di M(-)
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

(+) (-) (+) (-)

M (+) M (-)

εsi fsi Fsi Msi εsi fsi Fsi Msi

[in
2
] [in] [in] [in/in] [ksi] [k] [k.ft] [in/in] [ksi] [k] [k.ft]

1 2.25 3.00 43.50 0.0012 34.59 70.2 118.4 - - - -

2 2.25 8.25 38.25 -0.0020 -40.00 -90.0 -112.5 - - - -

3 2.25 13.50 33.00 -0.0051 -40.00 -90.0 -73.1 - - - -

4 2.25 18.75 27.75 -0.0083 -40.00 -90.0 -33.8 - - - -

5 0.31 21.00 25.50 -0.0096 -40.00 -12.4 -2.3 - - - -

6 2.25 25.75 20.75 -0.0125 -40.00 -90.0 18.8 - - - -

7 2.25 32.75 13.75 -0.0167 -40.00 -90.0 71.3 - - - -

8 0.31 33.00 13.50 -0.0169 -40.00 -12.4 10.1 - - - -

9 2.25 39.75 6.75 -0.0209 -40.00 -90.0 123.8 - - - -

10 0.31 45.00 1.50 -0.0241 -40.00 -12.4 22.5 - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

Demand-capacity ratios for girder flange in-plane bending and axial load

- Peak demand-capacity ratios for in-plane bending and axial load

Girder LG CG RG

Region TF BF TF BF TF BF

D/Cmax 0.40 0.30 0.24 0.23 0.47 0.21

Stage 69 60 64 64 64 55

- Envelope of demand-capacity ratios for in-plane bending and axial load

5.1.2 Girder flange assessment for lateral shear

Factored loads Last update: 2/3/2026 16:41

Notes:

- Nu (+): tension, Nu (-): compression.

Girder Stage Section

RG 55 66 Neglect axial compression? No

Girder region TF BF

Bar Layer
As.i di M(+) di M(-)
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Factored axial force Nu = -13.90 0.00 k

Factored shear force |Vu|= 59.29 0.00 k

Factored in-plane moment Mu = 5.03 0.00 k.ft

Effective factored in-plane moment |Mu|= 1472.66 0.00 k.in A. BDS. 5.7.3.4.2

(+)

Net longitudinal tensile strain in the section at the centroid of tension reinforcement

Notes:

- When the moment demand is zero, the minimum of the steel areas on the flexural tension sides for M(+) and M(-) is conservatively assumed as the

  effective steel area on the flexural tension side. 

- The effective shear depth is assumed as equal to 0.72h.

Gross section height for lateral shear h = 34.50 46.50 in

Steel area on the flexural tension side: A. BDS. 5.7.3.4.2, Fig. 5.7.3.4.2-1

As (+) = 7.68 7.37 in
2

As (-) = 7.37 9.31 in
2

As = 7.68 7.37 in
2

Effective shear depth dv = 24.84 33.48 in A. BDS. 5.7.2.8, Eq. 5.7.2.8-2

Net longitudinal tensile strain εs = 0.0005 0.0000 in/in A. BDS. Eq. 5.7.3.4.2-4

Shear reinforcement

Bar size #6 #5

Bar diameter 0.75 0.625 in

Bar area 0.44 0.31 in
2

Number of legs of transverse reinforcement Nlegs = 2 2

Effective area of transverse reinforcement Av = 0.88 0.62 in
2

Angle of inclination to longitudinal axis α = 90.0 90.0 deg

Shear reinforcement spacing sv = 6.0 18.0 in

Minimum clear cover to the nearest concrete surface 1.00 1.00 in

Development lengths of transverse reinforcement

- Modification factors:

Concrete density modification factor λ = 1.00 1.00 A. BDS. 5.4.2.8

Reinforcement location factor λrl = 1.00 1.00 A. BDS. 5.10.8.2.1b

Coating factor λcf = 1.00 1.00 A. BDS. 5.10.8.2.1b

Reinforcement confinement factor λrc = 0.55 0.48 A. BDS. 5.10.8.2.1c

Excess reinforcement factor λer = 1.00 1.00 A. BDS. Eq. 5.10.8.2.1c-4

- Development length:

Basic development length ldb = 36.0 30.0 in A. BDS. 5.10.8.2.1a-2

Modified tension development length ld = 19.6 14.3 in A. BDS. Eq. 5.10.8.2.1a-1

Available development length and reinforcement stress

Available development length ld.a = 15.46 18.26 in

Available reinforcement stress fs.a = 31.50 40.00 ksi

Minimum transverse reinforcement

Minimum required transverse reinf. Av.min = 0.08 0.18 in
2

A. BDS. Eq. 5.7.2.5-1

Av.min / Av = 0.10 0.30

OK OK

Shear resistance parameters

Notes:

- When minimum shear reinforcement is not provided, the following assumptions are made:

         ·The crack spacing parameter, sx, is conservatively taken as equal to the effective shear depth, dv. 

         ·The maximum aggregate size, ag, is assumed to be 0.75 in.

A. BDS. Eq. 5.7.3.4.2-1 applicable? Yes Yes

Crack spacing parameter sx = - - in A. BDS. 5.7.3.4.2, Fig. 5.7.3.4.2-3a

Maximum aggregate size ag = - - in

Crack spacing parameter as influenced by ag sxe = - - in A. BDS. Eq. 5.7.3.4.2-7
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

β = 3.49 4.80 A. BDS. Eq. 5.7.3.4.2-1 or -2

θ = 30.8 29.0 deg A. BDS. Eq. 5.7.3.4.2-3

Shear capacity

Effective web width bv = 7.00 6.50 in A. BDS. 5.7.2.8

Nominal shear resistance of concrete Vc = 38.34 66.02 k A. BDS. Eq. 5.7.3.3-3

Shear resistance provided by transverse reinf. Vs = 192.88 83.22 k A. BDS. Eq. 5.7.3.3-4

Nominal shear resistance Vn = 173.88 149.23 k A. BDS. Eq. 5.7.3.3-1, 2

Strength reduction factor φ = 0.90 0.90

Factored shear resistance φVn = 156.49 134.31 k A. BDS. Eq. 5.7.2.1-1

D/C = 0.38 0.00

OK OK

Demand-capacity ratios for girder flange lateral shear

- Peak demand-capacity ratios for lateral shear

Girder LG CG RG

Region TF BF TF BF TF BF

D/Cmax 0.21 0.32 0.11 0.16 0.38 0.33

Stage 42 57 64 64 55 13

- Envelope of demand-capacity ratios for lateral shear

- Demand-capacity ratios for lateral shear for selected girder and stage

Girder: RG

Stage: 55

Region: TF

D/CLV.max: 0.38

Location: 254.75 ft

Section: 66

Slice: Right Girder Slice 66

Region: BF

D/CLV.max: 0.02

Location: 14.875 ft

Section: 4

Slice: Right Girder Slice 4
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

5.2 Torsion capacities of diaphragms

5.2.1 Diaphragm flange assessment for in-plane bending and axial load Last update: 2/9/2026 8:54

Factored loads

Peak top flange in-plane bending moment |Mu.tf|= 77.77 k.ft

Concurrent axial force Pu.tf = 27.26 k

Peak bottom flange in-plane bending moment |Mu.bf|= 31.15 k.ft

Concurrent axial force Pu.bf = 5.82 k

Capacities and demand-capacity ratios for diaphragm flange in-plane bending and axial loads

Strain limits

Tension-controlled strain limit εtl = 0.005 A. BDS. 5.6.2.1

Compression-controlled strain limit εcl = 0.001379 A. BDS. 5.6.2.1

Strain limit of concrete in compression εcu = 0.003 A. BDS. 5.6.2.1

Diaphragm flange capacities for in-plane bending

Notes:

- The auxiliar variable, Z, is a multiplier of the yield strain and is used to define specific values of strain in the extreme layer of tension

  reinforcement. Positive values correspond to compressive strains.

- (+) values of ybar.c indicate that the concrete compression zone centroid is above the gross section centroid.

- (+) values of ybar.t indicate that the resultant tensile force is below the gross section centroid.

- Positive strain, stress and force values are compressive. 

- Moments are evaluated about the centroid of the section, because moments from structural analysis are reported with respect to this axis.

Diaphragm region TF BF

Auxiliar variable Z = -12.92 -13.91

Depth to the neutral axis c = 3.87 3.65 in c = [εcu/(εcu - Zεy)]dt

Depth of equivalent rectangular stress block a = 3.29 3.10 in A. BDS. 5.6.2.2

Area of concrete compression zone Ac = 23.04149 20.17 in
2

Ac = tfa

Centroid of concrete compression zone ybar.c = 16.35 16.45 in ybar.c = bf/2-a/2

Location of resultant tensile force ybar.t = 0.00 0.00 in ybar.t = ΣMsi.t/|Fsi.t|

Resultant of concrete compression force Cc = 78.3 68.6 k Cc = α1f'cAc

Nominal axial load capacity Pn = -27.26 -5.82 k Pn = Cc + ΣFsi

Nominal moment capacity Mn = 107 94 k.ft Mn = Ccybar.c + ΣMsi

Strength reduction factors: φ = 0.90 0.90 A. BDS. 5.5.4.2

Factored moment capacity φMn = 96.1 84.6 k.ft A. BDS. 5.6.3.2.1-1

Forces and moments from reinforcement OK OK

Notes:

- Measured from the most compressed concrete fiber, di, indicates the centroid location of bars in a row.  

Diaphragm top flange

εsi fsi Fsi Msi

[in
2
] [in] [in/in] [ksi] [k] [k.ft]

1 0.88 9.13 -0.00407 -40.00 -35.20 -26.03

2 0.44 15.13 -0.00872 -40.00 -17.60 -4.22

3 0.44 20.88 -0.01317 -40.00 -17.60 4.22

4 0.88 26.88 -0.01782 -40.00 -35.20 26.03

Diaphragm bottom flange

εsi fsi Fsi Msi

[in
2
] [in] [in/in] [ksi] [k] [k.ft]

1 0.62 9.00 -0.0044 -40.00 -24.80 -18.60

2 0.31 15.19 -0.00948 -40.00 -12.40 -2.91

3 0.31 20.81 -0.0141 -40.00 -12.40 2.91

4 0.62 27.00 -0.01919 -40.00 -24.80 18.60

Demand-capacity ratios for diaphragm flange in-plane bending

Diaphragm region TF BF

D/C = 0.81 0.37

OK OK

Bar Layer
As.i di

Bar Layer
As.i di

Update D/C Ratios for Diaphragm 

Flanges under In-plane Bending and 

Axial Load
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

5.2.2 Diaphragm flange assessment for lateral shear

Factored loads

Notes:

- Pu (+): tension, Pu (-): compression.

Girder region TF BF

Stage 69 69

Section number 1 2

Slice location 3.25 4.63 ft

Load case number 32 34

Controlling diaphragm S12BC S12BC

Concurrent axial force Nu = 6.23 -6.25 k Neglect axial compression? No

Peak lateral shear force |Vu|= 34.16 41.53 k

Concurrent in-plane moment Mu = 58.37825 -19.55 k.ft

Effective factored in-plane moment |Mu|= 885.31 1076.37 k.in A. BDS. 5.7.3.4.2

Net longitudinal tensile strain in the section at the centroid of tension reinforcement

Notes:

- The effective shear depth is assumed as equal to 0.72h.

Gross section height for lateral shear h = 36.00 36.00 in

Steel area on the flexural tension side As = 1.32 0.93 in
2

A. BDS. 5.7.3.4.2, Fig. 5.7.3.4.2-1

Effective shear depth dv = 25.92 25.92 in A. BDS. 5.7.2.8, Eq. 5.7.2.8-2

Net longitudinal tensile strain εs = 0.0019 0.0030 in/in A. BDS. Eq. 5.7.3.4.2-4

Shear reinforcement

Notes:

- The diaphragm top flange shear reinforcement at the controlling slice consists of #5 @ 6" in the bottom mat and #5 @ 12" in the top mat.

   For conservatism, #5 @ 12" was assumed for both mats.

- The diaphragm bottom flange shear reinforcement at the controlling slice consists of #14 @ 10" in the bottom mat and #5 @ 12" in the 

   top mat. Conservatively, #5 @ 12" was assumed for both mats. Note that a single mat of #14 @ 10" was also evaluated to determine

   whether this configuration would exacerbate development-length demands. This was not the case, so the conservative assumption

  described above is used in the calculations.

Bar size #5 #5

Bar diameter 0.625 0.625 in

Bar area 0.31 0.31 in
2

Number of legs of transverse reinforcement Nlegs = 2 2

Effective area of transverse reinforcement Av = 0.62 0.62 in
2

Angle of inclination to longitudinal axis α = 90.0 90.0 deg

Shear reinforcement spacing sv = 12.0 12.0 in

Minimum clear cover to the nearest concrete surface 1.75 1.63 in

Development lengths of transverse reinforcement

- Modification factors:

Concrete density modification factor λ = 1.00 1.00 A. BDS. 5.4.2.8

Reinforcement location factor λrl = 1.00 1.00 A. BDS. 5.10.8.2.1b

Coating factor λcf = 1.00 1.00 A. BDS. 5.10.8.2.1b

Reinforcement confinement factor λrc = 0.40 0.40 A. BDS. 5.10.8.2.1c

Excess reinforcement factor λer = 1.00 1.00 A. BDS. Eq. 5.10.8.2.1c-4

- Development length:

Basic development length ldb = 30.0 30.0 in A. BDS. 5.10.8.2.1a-2

Modified tension development length ld = 12.0 12.0 in A. BDS. Eq. 5.10.8.2.1a-1

Available development length and reinforcement stress

Available development length ld.a = 13.72 13.08 in

Available reinforcement stress fs.a = 40.00 40.00 ksi
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Minimum transverse reinforcement

Minimum required transverse reinf. Av.min = 0.13 0.12 in
2

A. BDS. Eq. 5.7.2.5-1

Av.min / Av = 0.21 0.20

OK OK

Shear resistance parameters

Notes:

- When minimum shear reinforcement is not provided, the following assumptions are made:

         ·The crack spacing parameter, sx, is conservatively taken as equal to the effective shear depth, dv. 

         ·The maximum aggregate size, ag, is assumed to be 0.75 in.

A. BDS. Eq. 5.7.3.4.2-1 applicable? Yes Yes

Crack spacing parameter sx = - - in A. BDS. 5.7.3.4.2, Fig. 5.7.3.4.2-3a

Maximum aggregate size ag = - - in

Crack spacing parameter as influenced by ag sxe = - - in A. BDS. Eq. 5.7.3.4.2-7

β = 2.00 1.49

θ = 35.5 39.4 deg A. BDS. Eq. 5.7.3.4.2-3

Shear capacity

Effective web width bv = 7.00 6.50 in A. BDS. 5.7.2.8

Nominal shear resistance of concrete Vc = 22.94 15.86 k A. BDS. Eq. 5.7.3.3-3

Shear resistance provided by transverse reinf. Vs = 75.02 65.28 k A. BDS. Eq. 5.7.3.3-4

Nominal shear resistance Vn = 97.95 81.14 k A. BDS. Eq. 5.7.3.3-1, 2

Strength reduction factor φ = 0.90 0.90

Factored shear resistance φVn = 88.16 73.02 k A. BDS. Eq. 5.7.2.1-1

D/C = 0.39 0.57

OK OK

5.2.3 Diaphragm web assessment for out-of-plane bending

Factored loads

Peak out-of-plane moment 4.18 k.ft/ft

Development length of reinforcement resisting out-of-plane bending

- Modification factors:

Reinforcement confinement factor λrc = 0.80 A. BDS. 5.10.8.2.4b

Coating factor λcw = 1.00 A. BDS. 5.10.8.2.4b

Excess reinforcement factor λer = 1.00 A. BDS. 5.10.8.2.4b

Concrete density modification factor λ = 1.00 A. BDS. 5.4.2.8

- Development length:

Basic development length lhb = 6.33 in A. BDS. 5.10.8.2.4a-2

Modified tension development length ldh = 5.07 in A. BDS. Eq. 5.10.8.2.1a-1

Available development length and reinforcement stress

Available development length ld.a = 2.25 in

Available reinforcement stress fs.a = 0.44 fy

Diaphragm web out-of-plane bending capacity

Chamfer dimension dch = 5.875 in - At diaphragm web and flange intersection

Reinforcement location:

ds.int = 7.625 in

ds.ext = 12.125 in

Reinforcement effective depth ds = 9.875 in

Diaphragm web design width beff = 12.0 in

Effective area of flexural reinforcement As.eff = 0.34 in
2
/ft

- Strain limits
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Tension-controlled strain limit εtl = 0.005 in/in A. BDS. 5.6.2.1

Compression-controlled strain limit εcl = 0.001379 in/in A. BDS. 5.6.2.1

Strain limit of concrete in compression εcu = 0.003 in/in A. BDS. 5.6.2.1

- Flexural capacity

Notes:

- Positive strains are tension strains.

Depth of equivalent rectangular stress block a = 0.34 in A. BDS. Eq. 5.6.3.1.1-4

Depth to the neutral axis c = 0.40 in A. BDS. 5.6.2.2

c/ds.int = 0.05

(c/ds)limit = 0.69 A. BDS. Eq. 5.6.2.1-1

OK

Strain in the extreme tension steel εt = 0.089 in/in

Nominal moment capacity Mn = 11.09 k.ft/ft A. BDS. Eq. 5.6.3.2.2-1

Strength reduction factor φ = 0.90 A. BDS. 5.5.4.2

Factored moment capacity φMn = 9.98 k.ft/ft A. BDS. 5.6.3.2.1-1

Effective factored moment capacity φMn.eff = 4.43 k.ft/ft

D/C = 0.94

OK

6. Column capacities for the interaction of axial loads and bending moments

Column C15

Equivalent rectangular stress block parameters

α1 = 0.85 A. BDS. 5.6.2.2

β1 = 0.85 A. BDS. 5.6.2.2

kc = 0.85 A. BDS. 5.6.4.4

Strain limits

Tension-controlled strain limit εtl = 0.005 A. BDS. 5.6.2.1

Compression-controlled strain limit εcl = 0.001379 A. BDS. 5.6.2.1

Strain limit of concrete in compression εcu = 0.003 A. BDS. 5.6.2.1

Compressive axial capacity 

Nominal compressive axial capacity Pn = 12392.09 k A. BDS. Eq. 5.6.4.4-3

Resistance factor φ = 0.75 A. BDS. 5.5.4.2

Factored compressive axial capacity φPn = 9294 k A. BDS. Eq. 5.6.4.4-1

Tensile axial capacity 

Nominal tensile axial capacity Pn = -1800 k A. BDS. 5.6.6.1, Eq. 5.8.2.4.1-1

Resistance factor φ = 0.90 A. BDS. 5.5.4.2

Factored tensile axial capacity φPn = -1620 k A. BDS. Eq. 5.6.6.1-1

Capacities at different strain distributions Last update: 2/5/2026 13:51

Notes:

- The auxiliar variable, Z, is a multiplier of the yield strain and is used to define specific values of strain in the extreme layer of tension

  reinforcement. Positive values correspond to compressive strains.

- (+) values of ybar.c indicate that the concrete compression zone centroid is above the gross section centroid.

- (+) values of ybar.t indicate that the resultant tensile force is below the gross section centroid.

- Positive strain, stress and force values are compressive. 

- Moments are evaluated about the centroid of the section, because moments from structural analysis are reported with respect to this axis.

Auxiliar variable Z = 0 -0.5 -1.0 -2.5 -4.0 -11.74

Depth to the neutral axis c = 68.75 55.90 47.09 31.98 24.21 10.75 in c = (εcu/(εcu - Zεy))d1

Depth of the equivalent rectangular stress block a = 58.43 47.51 40.03 27.19 20.58 9.13 in A. BDS. 5.6.2.2

Angle defining concrete compression zone α = 128.55 108.65 96.43 75.83 64.64 41.73 deg α = cos
-1

((0.5Dc - a)/0.5Dc)

Area of concrete compression zone Ac = 3539 2850 2325 1408 961 300 in
2

Ac = Dc
2
(α-sinαcosα)/4

Centroid of concrete compression zone ybar.c = 4.20 9.28 13.13 20.14 23.89 30.56 in ybar.c = (Dcsinα)
3
/12Ac

Location of resultant tensile force ybar.t = N/A 30.29 28.42 22.49 18.40 10.47 in ybar.t = ΣMsi.t/|Fsi.t|

Resultant of concrete compression force Cc = 12034 9691 7906 4786 3266 1020 k Cc = α1f'cAc

Update Capacities and 

D/C Ratios for P-M 
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Nominal axial load capacity Pn = 13125 10434 8250 4566 2791 0.0 k Pn = Cc + ΣFsi

Nominal moment capacity Mn = 5421 9348 11179 10919 9270 4552 k.ft Mn = Ccybar.c + ΣMsi

Strength reduction factors: φ = 0.75 0.75 0.75 0.84 0.90 0.90 A. BDS. 5.5.4.2

Factored axial load capacity φPn = 9844 7825 6187 3816 2512 0 k A. BDS. Eq. 5.6.4.4-1

Factored moment capacity φMn = 4066 7011 8384 9125 8343 4097 k.ft A. BDS. 5.6.3.2.1-1

Forces and moments from reinforcement OK

Notes:

- ϒ is the angle between the bottom vertical and the radius to one of the bars in a row.

- Measured from the most compressed concrete fiber, di, indicates the centroid location of bars in a row.  

- The bottom bar row has bars located based on half the angular spacing of bars to get a conservative estimate of the column moment capacity. 

Z = 0 Z = -0.5

εsi fsi Fsi Msi εsi fsi Fsi Msi

[deg] [in] [in/in] [ksi] [k] [k.ft] [in/in] [ksi] [k] [k.ft]

Bottom 1 2 9.00 68.75 0 0.00 0.0 0.0 -0.00069 -20.00 -90.0 245.6

2 2 27.00 65.54 0.00014 4.06 3.0 -7.3 -0.00052 -15.01 -67.5 166.3

3 2 45.00 59.44 0.000406 11.77 37.7 -73.6 -0.00019 -5.52 -24.8 48.5

4 2 63.00 51.05 0.000772 22.39 85.5 -107.2 0.00026 7.54 18.6 -23.4

5 2 81.00 41.19 0.001203 34.88 141.6 -61.2 0.000789 22.89 87.7 -37.9

6 2 99.00 30.81 0.001655 40.00 164.7 71.2 0.001346 39.04 160.4 69.3

7 2 117.00 20.95 0.002086 40.00 164.7 206.6 0.001876 40.00 164.7 206.6

8 2 135.00 12.56 0.002452 40.00 164.7 321.8 0.002326 40.00 164.7 321.8

9 2 153.00 6.46 0.002718 40.00 164.7 405.4 0.002653 40.00 164.7 405.4

10 2 171.00 3.25 0.002858 40.00 164.7 449.4 0.002825 40.00 164.7 449.4

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

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

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

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

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

Z = -1 Z = -2.5

εsi fsi Fsi Msi εsi fsi Fsi Msi

[deg] [in] [in/in] [ksi] [k] [k.ft] [in/in] [ksi] [k] [k.ft]

Bottom 1 2 9.00 68.75 -0.00138 -40.00 -180.0 491.2 -0.00345 -40.00 -180.0 491.2

2 2 27.00 65.54 -0.00118 -34.08 -153.4 377.5 -0.00315 -40.00 -180.0 443.1

3 2 45.00 59.44 -0.00079 -22.82 -102.7 200.6 -0.00258 -40.00 -180.0 351.6

4 2 63.00 51.05 -0.00025 -7.31 -32.9 41.3 -0.00179 -40.00 -180.0 225.8

5 2 81.00 41.19 0.000376 10.91 33.8 -14.6 -0.00086 -25.03 -112.7 48.7

6 2 99.00 30.81 0.001037 30.07 120.0 51.9 0.00011 3.18 -1.0 -0.4

7 2 117.00 20.95 0.001666 40.00 164.7 206.6 0.001035 30.02 119.8 150.2

8 2 135.00 12.56 0.0022 40.00 164.7 321.8 0.001822 40.00 164.7 321.8

9 2 153.00 6.46 0.002588 40.00 164.7 405.4 0.002394 40.00 164.7 405.4

10 2 171.00 3.25 0.002793 40.00 164.7 449.4 0.002695 40.00 164.7 449.4

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

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

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

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

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

Z = -4 Z = -11.74

εsi fsi Fsi Msi εsi fsi Fsi Msi

[deg] [in] [in/in] [ksi] [k] [k.ft] [in/in] [ksi] [k] [k.ft]

Bottom 1 2 9.00 68.75 -0.00552 -40.00 -180.0 491.2 -0.01619 -40.00 -180.0 491.2

2 2 27.00 65.54 -0.00512 -40.00 -180.0 443.1 -0.0153 -40.00 -180.0 443.1

3 2 45.00 59.44 -0.00436 -40.00 -180.0 351.6 -0.0136 -40.00 -180.0 351.6

4 2 63.00 51.05 -0.00333 -40.00 -180.0 225.8 -0.01125 -40.00 -180.0 225.8

5 2 81.00 41.19 -0.0021 -40.00 -180.0 77.8 -0.0085 -40.00 -180.0 77.8

6 2 99.00 30.81 -0.00082 -23.71 -106.7 -46.1 -0.0056 -40.00 -180.0 -77.8

7 2 117.00 20.95 0.000405 11.73 37.5 47.0 -0.00285 -40.00 -180.0 -225.8

8 2 135.00 12.56 0.001444 40.00 164.7 321.8 -0.00051 -14.67 -66.0 -128.9

9 2 153.00 6.46 0.0022 40.00 164.7 405.4 0.001196 34.70 140.8 346.7

10 2 171.00 3.25 0.002597 40.00 164.7 449.4 0.002091 40.00 164.7 449.4

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

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

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

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

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

Column axial load-bending moment interaction diagrams

Notes:

- Compressive capacities and demands are positive.

Bar Row # bars
ϒ di

Bar Row # bars
diϒ

Bar Row # bars
ϒ di
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Project: Penhall Woodinville Interchange Demo Made by: MDA 02/02/2026

Structure: Woodinville Interchange - SR 405 Checked by: JVL 02/06/2026

Content: NW Unit 5 Capacities Bridge ID: -

Column C13 C14 C15

Stage 57 51 12

Demand-capacity ratios for the interaction of axial loads and bending moments

Notes:

- Demand capacity ratios were determined based on the ratio of moment demands and capacities (i.e., Mu/ΦMn). Factored moment capacities

    correspond to the axial load in a Pu, Mu demand pair.

- Peak demand-capacity ratios

Column C13 C14 C15

D/Cmax 0.63 0.50 0.95

Stage 57 51 12

- Envelope of demand-capacity ratios
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

NW Unit 5 Reinforcement

Notes:

- The variable, ci, defines the cover to the rebar closest to the bridge centerline and web outside face for the center and left/right girders, respectively.

- The rebar spacing for rebar groups is given by si and si+1.

- The variable yi+1 indicates an offset to the second group rebar that is closest to the bridge centerline and web outside face for the center and left/right girders,

    respectively.

1. Left girder reinforcement

1.1 Left girder top mat reinforcement @ top slab

LG-1 Top slab - Top mat

Longitudinal reinforcement

L1 L2 L3 L4 Bar size Number Bar size Number ci si yi+1 si+1

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [-] [-] [-] [-] [in] [in] [in] [in]

- Abut. - 0.00 0.00 22.55 - #14 4 - - 2.97 8.50 - -

1 - Left Girder Slice 1 1.75 1.75 20.80 - #14 4 - - 2.97 8.50 - -

2 - Left Girder Slice 2 6.00 6.00 16.55 - #14 4 - - 2.97 8.50 - -

3 - Left Girder Slice 3 10.25 10.25 12.30 - #14 4 - - 2.97 8.50 - -

4 - Left Girder Slice 4 14.50 14.50 8.05 - #14 4 - - 2.97 8.50 - -

5 - Left Girder Slice 5 18.75 18.75 3.80 - #14 4 - - 2.97 8.50 - -

- 15 - 22.55 22.55 0.00 - #14 4 - - 2.97 8.50 - - L3

- 15 - 22.55 0.00 104.55 52.27 #14 4 - - 2.97 8.50 - - L2

6 - Left Girder Slice 6 34.25 11.70 92.84 40.57 #14 4 - - 2.97 8.50 - -

7 - Left Girder Slice 7 36.67 14.12 90.43 38.15 #14 4 - - 2.97 8.50 - -

8 - Left Girder Slice 8 39.08 16.54 88.01 35.74 #14 3 #5 1 2.97 8.50 25.50 12.00

9 - Left Girder Slice 9 41.50 18.95 85.59 33.32 #14 3 #5 1 2.97 8.50 25.50 12.00

10 - Left Girder Slice 10 43.92 21.37 83.18 30.90 #14 2 #5 1 2.97 17.00 25.50 12.00

11 - Left Girder Slice 11 46.33 23.79 80.76 28.49 #11 2 #5 1 2.83 17.00 25.50 12.00

12 - Left Girder Slice 12 48.75 26.20 78.34 26.07 #11 2 #5 1 2.83 17.00 25.50 12.00

13 - Left Girder Slice 13 51.17 28.62 75.93 23.65 #11 2 #5 1 2.83 17.00 25.50 12.00

14 - Left Girder Slice 14 53.58 31.04 73.51 21.24 #11 2 #5 1 2.83 17.00 25.50 12.00

15 S14BC Left Girder Slice 15 56.00 33.45 71.09 18.82 #11 2 #5 1 2.83 17.00 25.50 12.00

16 S14BC Left Girder Slice 16 58.75 36.20 68.34 16.07 #11 2 #5 1 2.83 17.00 25.50 12.00

17 - Left Girder Slice 17 62.31 39.76 64.79 12.51 #11 2 #5 1 2.83 17.00 25.50 12.00

18 - Left Girder Slice 18 65.86 43.32 61.23 8.96 #11 2 #5 1 2.83 17.00 25.50 12.00

19 - Left Girder Slice 19 69.42 46.87 57.68 5.40 #11 2 #5 1 2.83 17.00 25.50 12.00

20 - Left Girder Slice 20 72.97 50.43 54.12 1.85 #11 2 #5 1 2.83 17.00 25.50 12.00

21 - Left Girder Slice 21 76.53 53.98 50.57 1.71 #11 2 #5 1 2.83 15.00 20.00 12.00

22 - Left Girder Slice 22 80.08 57.54 47.01 5.26 #11 2 #5 1 2.83 15.00 20.00 12.00

23 - Left Girder Slice 23 83.64 61.09 43.45 8.82 #11 2 #5 1 2.83 15.00 20.00 12.00

24 - Left Girder Slice 24 87.19 64.65 39.90 12.38 #11 2 #5 1 2.83 15.00 20.00 12.00

25 S14AB Left Girder Slice 25 90.75 68.20 36.34 15.93 #11 2 #5 1 2.83 15.00 20.00 12.00

26 S14AB Left Girder Slice 26 93.50 70.95 33.59 18.68 #11 2 #5 1 2.83 15.00 20.00 12.00

27 - Left Girder Slice 27 95.92 73.37 31.18 21.10 #14 3 - - 2.97 15.00 - -

28 - Left Girder Slice 28 98.33 75.79 28.76 23.51 #14 5 - - 2.97 5.00 - -

29 - Left Girder Slice 29 100.75 78.20 26.34 25.93 #14 5 - - 2.97 5.00 - -

30 - Left Girder Slice 30 103.17 80.62 23.93 28.35 #14 6 - - 2.97 5.00 - -

31 - Left Girder Slice 31 105.58 83.04 21.51 30.76 #14 6 - - 2.97 5.00 - -

32 - Left Girder Slice 32 108.00 85.45 19.09 33.18 #14 6 - - 2.97 5.00 - -

33 - Left Girder Slice 33 110.42 87.87 16.68 35.60 #14 6 - - 2.97 5.00 - -

34 - Left Girder Slice 34 112.83 90.29 14.26 38.01 #14 6 - - 2.97 5.00 - -

35 - Left Girder Slice 35 115.25 92.70 11.84 40.43 #14 6 - - 2.97 5.00 - -

- 14 - 127.09 104.55 0.00 52.27 #14 6 - - 2.97 5.00 - - L3

- 14 - 127.09 0.00 104.55 52.27 #14 6 - - 2.97 5.00 - - L2

36 - Left Girder Slice 36 139.00 11.91 92.64 40.37 #14 6 - - 2.97 5.00 - -

37 - Left Girder Slice 37 141.39 14.30 90.25 37.98 #14 6 - - 2.97 5.00 - -

38 - Left Girder Slice 38 143.78 16.69 87.86 35.59 #14 6 - - 2.97 5.00 - -

39 - Left Girder Slice 39 146.17 19.07 85.47 33.20 #14 6 - - 2.97 5.00 - -

40 - Left Girder Slice 40 148.56 21.46 83.09 30.81 #14 6 - - 2.97 5.00 - -

41 - Left Girder Slice 41 150.94 23.85 80.70 28.42 #14 6 - - 2.97 5.00 - -

42 - Left Girder Slice 42 153.33 26.24 78.31 26.03 #14 5 - - 2.97 5.00 - -

43 - Left Girder Slice 43 155.72 28.63 75.92 23.65 #14 5 - - 2.97 5.00 - -

44 - Left Girder Slice 44 158.11 31.02 73.53 21.26 #14 3 - - 2.97 15.00 - -

45 S13BC Left Girder Slice 45 160.50 33.41 71.14 18.87 #11 2 #5 1 2.83 15.00 20.00 12.00

46 S13BC Left Girder Slice 46 163.25 36.16 68.39 16.12 #11 2 #5 1 2.83 15.00 20.00 12.00

47 - Left Girder Slice 47 166.83 39.74 64.81 12.53 #11 2 #5 1 2.83 15.00 20.00 12.00

48 - Left Girder Slice 48 170.42 43.32 61.22 8.95 #11 2 #5 1 2.83 15.00 20.00 12.00

49 - Left Girder Slice 49 174.00 46.91 57.64 5.37 #11 2 #5 1 2.83 15.00 20.00 12.00

50 - Left Girder Slice 50 177.58 50.49 54.06 1.78 #11 2 #5 1 2.83 15.00 20.00 12.00

51 - Left Girder Slice 51 181.17 54.07 50.47 1.80 #11 2 #5 1 2.83 11.00 22.00 12.00

52 - Left Girder Slice 52 184.75 57.66 46.89 5.38 #11 2 #5 1 2.83 11.00 22.00 12.00

53 - Left Girder Slice 53 188.33 61.24 43.31 8.97 #11 2 #5 1 2.83 11.00 22.00 12.00

54 - Left Girder Slice 54 191.92 64.82 39.72 12.55 #11 2 #5 1 2.83 11.00 22.00 12.00

55 S13AB Left Girder Slice 55 195.50 68.41 36.14 16.13 #11 2 #5 1 2.83 11.00 22.00 12.00

56 S13AB Left Girder Slice 56 198.25 71.16 33.39 18.88 #11 2 #5 1 2.83 11.00 22.00 12.00

57 - Left Girder Slice 57 200.64 73.55 31.00 21.27 #14 2 - - 2.97 11.00 - -

58 - Left Girder Slice 58 203.03 75.94 28.61 23.66 #14 2 - - 2.97 11.00 - -

59 - Left Girder Slice 59 205.42 78.32 26.22 26.05 #14 4 - - 2.97 5.50 - -

60 - Left Girder Slice 60 207.81 80.71 23.84 28.44 #14 5 - - 2.97 5.50 - -

61 - Left Girder Slice 61 210.19 83.10 21.45 30.83 #14 5 - - 2.97 5.50 - -

62 - Left Girder Slice 62 212.58 85.49 19.06 33.22 #14 5 - - 2.97 5.50 - -

63 - Left Girder Slice 63 214.97 87.88 16.67 35.61 #14 6 - - 2.97 5.50 - -

64 - Left Girder Slice 64 217.36 90.27 14.28 37.99 #14 6 - - 2.97 5.50 - -

65 - Left Girder Slice 65 219.75 92.66 11.89 40.38 #14 6 - - 2.97 5.50 - -

- 13 - 231.64 104.55 0.00 52.27 #14 6 - - 2.97 5.50 - - L3

- 13 - 231.64 0.00 88.86 55.63 #14 6 - - 2.97 5.50 - - L2

66 - Left Girder Slice 66 243.75 12.11 76.76 43.52 #14 6 - - 2.97 5.50 - -

67 - Left Girder Slice 67 245.56 13.92 74.95 41.71 #14 6 - - 2.97 5.50 - -

68 - Left Girder Slice 68 247.36 15.72 73.14 39.91 #14 6 - - 2.97 5.50 - -

69 - Left Girder Slice 69 249.17 17.53 71.34 38.10 #14 5 - - 2.97 5.50 - -

70 - Left Girder Slice 70 250.97 19.33 69.53 36.30 #14 5 - - 2.97 5.50 - -

71 - Left Girder Slice 71 252.78 21.14 67.73 34.49 #14 5 - - 2.97 5.50 - -

72 - Left Girder Slice 72 254.58 22.94 65.92 32.69 #14 5 - - 2.97 5.50 - -

73 - Left Girder Slice 73 256.39 24.75 64.12 30.88 #14 4 - - 2.97 5.50 - -

74 - Left Girder Slice 74 258.19 26.55 62.31 29.08 #14 4 - - 2.97 5.50 - -
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

75 S12CD Left Girder Slice 75 260.00 28.36 60.51 27.27 #14 2 - - 2.97 11.00 - -

76 S12CD Left Girder Slice 76 262.50 30.86 58.01 24.77 #14 2 - - 2.97 11.00 - -

77 - Left Girder Slice 77 265.50 33.86 55.01 21.77 #11 2 #5 1 2.83 11.00 22.00 12.00

78 - Left Girder Slice 78 268.50 36.86 52.01 18.77 #11 2 #5 1 2.83 11.00 22.00 12.00

79 - Left Girder Slice 79 271.50 39.86 49.01 15.77 #11 2 #5 1 2.83 11.00 22.00 12.00

80 - Left Girder Slice 80 274.50 42.86 46.01 12.77 #11 2 #5 1 2.83 11.00 22.00 12.00

81 - Left Girder Slice 81 277.50 45.86 43.01 9.77 #11 2 #5 1 2.83 11.00 22.00 12.00

82 - Left Girder Slice 82 280.50 48.86 40.01 6.77 #11 2 #5 1 2.83 11.00 22.00 12.00

83 - Left Girder Slice 83 283.50 51.86 37.01 3.77 #11 2 #5 1 2.83 11.00 22.00 12.00

84 - Left Girder Slice 84 286.50 54.86 34.01 0.77 #11 2 #5 1 2.83 11.00 22.00 12.00

85 S12BC Left Girder Slice 85 289.50 57.86 31.01 2.23 #11 2 #5 1 2.83 11.00 22.00 12.00

86 S12BC Left Girder Slice 86 292.25 60.61 28.26 4.98 #11 2 #5 1 2.83 11.00 22.00 12.00

87 - Left Girder Slice 87 295.08 63.44 25.42 7.81 #11 2 #5 1 2.83 11.00 22.00 12.00

88 - Left Girder Slice 88 297.92 66.28 22.59 10.65 #11 2 #5 1 2.83 11.00 22.00 12.00

89 - Left Girder Slice 89 300.75 69.11 19.76 13.48 #11 2 #5 1 2.83 11.00 22.00 12.00

90 - Left Girder Slice 90 303.58 71.94 16.92 16.31 #11 2 #5 1 2.83 11.00 22.00 12.00

91 - Left Girder Slice 91 306.42 74.78 14.09 19.15 #11 2 #5 1 2.83 11.00 22.00 12.00

92 - Left Girder Slice 92 309.25 77.61 11.26 21.98 #11 2 #5 1 2.83 11.00 22.00 12.00

93 - Left Girder Slice 93 312.08 80.44 8.42 24.81 #11 2 #5 1 2.83 11.00 22.00 12.00

94 - Left Girder Slice 94 314.92 83.28 5.59 27.65 #11 2 #5 1 2.83 11.00 22.00 12.00

95 - Left Girder Slice 95 317.75 86.11 2.76 30.48 #11 2 #5 1 2.83 11.00 22.00 12.00

- Hinge - 320.51 88.86 0.00 33.24 #11 2 #5 1 2.83 11.00 22.00 12.00

1.2 Left girder bottom mat reinforcement @ bottom slab

LG-2 Bottom slab - Bottom mat

Longitudinal reinforcement

L1 L2 L3 L4 Bar size Number Bar size Number ci si yi+1 si+1

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [-] [-] [-] [-] [in] [in] [in] [in]

- Abut. - 0.00 0.00 22.55 - #10 2 #5 3 3.00 4.50 16.50 12.00 L2

1 - Left Girder Slice 1 1.75 1.75 20.80 - #10 2 #5 3 3.00 4.50 16.50 12.00

2 - Left Girder Slice 2 6.00 6.00 16.55 - #10 2 #5 3 3.00 4.50 16.50 12.00

3 - Left Girder Slice 3 10.25 10.25 12.30 - #10 2 #5 3 3.00 4.50 16.50 12.00

4 - Left Girder Slice 4 14.50 14.50 8.05 - #10 2 #5 3 3.00 4.50 16.50 12.00

5 - Left Girder Slice 5 18.75 18.75 3.80 - #10 2 #5 3 3.00 4.50 16.50 12.00

- 15 - 22.55 22.55 0.00 - #10 2 #5 3 3.00 4.50 16.50 12.00

- 15 - 22.55 0.00 104.55 52.27 #14 4 - - 3.00 4.50 - -

6 - Left Girder Slice 6 34.25 11.70 92.84 40.57 #14 4 - - 3.00 4.50 - -

7 - Left Girder Slice 7 36.67 14.12 90.43 38.15 #14 6 - - 3.00 4.50 - -

8 - Left Girder Slice 8 39.08 16.54 88.01 35.74 #14 8 - - 3.00 4.50 - -

9 - Left Girder Slice 9 41.50 18.95 85.59 33.32 #14 8 - - 3.00 4.50 - -

10 - Left Girder Slice 10 43.92 21.37 83.18 30.90 #14 9 - - 3.00 4.50 - -

11 - Left Girder Slice 11 46.33 23.79 80.76 28.49 #14 9 - - 3.00 4.50 - -

12 - Left Girder Slice 12 48.75 26.20 78.34 26.07 #14 9 - - 3.00 4.50 - -

13 - Left Girder Slice 13 51.17 28.62 75.93 23.65 #14 10 - - 3.00 4.50 - -

14 - Left Girder Slice 14 53.58 31.04 73.51 21.24 #14 10 - - 3.00 4.50 - -

15 S14BC Left Girder Slice 15 56.00 33.45 71.09 18.82 #14 10 - - 3.00 4.50 - -

16 S14BC Left Girder Slice 16 58.75 36.20 68.34 16.07 #14 10 - - 3.00 4.50 - -

17 - Left Girder Slice 17 62.31 39.76 64.79 12.51 #14 10 - - 3.00 4.50 - -

18 - Left Girder Slice 18 65.86 43.32 61.23 8.96 #14 10 - - 3.00 4.50 - -

19 - Left Girder Slice 19 69.42 46.87 57.68 5.40 #14 10 - - 3.00 4.50 - -

20 - Left Girder Slice 20 72.97 50.43 54.12 1.85 #14 10 - - 3.00 4.50 - - L4

21 - Left Girder Slice 21 76.53 53.98 50.57 1.71 #14 10 - - 3.00 4.50 - - L4

22 - Left Girder Slice 22 80.08 57.54 47.01 5.26 #14 10 - - 3.00 4.50 - -

23 - Left Girder Slice 23 83.64 61.09 43.45 8.82 #14 10 - - 3.00 4.50 - -

24 - Left Girder Slice 24 87.19 64.65 39.90 12.38 #14 10 - - 3.00 4.50 - -

25 S14AB Left Girder Slice 25 90.75 68.20 36.34 15.93 #14 10 - - 3.00 4.50 - -

26 S14AB Left Girder Slice 26 93.50 70.95 33.59 18.68 #14 9 - - 3.00 4.50 - -

27 - Left Girder Slice 27 95.92 73.37 31.18 21.10 #14 9 - - 3.00 4.50 - -

28 - Left Girder Slice 28 98.33 75.79 28.76 23.51 #14 8 #5 1 3.00 4.50 40.50 -

29 - Left Girder Slice 29 100.75 78.20 26.34 25.93 #14 8 #5 1 3.00 4.50 40.50 -

30 - Left Girder Slice 30 103.17 80.62 23.93 28.35 #14 6 #5 1 3.00 4.50 40.50 -

31 - Left Girder Slice 31 105.58 83.04 21.51 30.76 #14 6 #5 1 3.00 4.50 40.50 -

32 - Left Girder Slice 32 108.00 85.45 19.09 33.18 #14 4 #5 1 3.00 4.50 40.50 -

33 - Left Girder Slice 33 110.42 87.87 16.68 35.60 #14 4 #5 1 3.00 4.50 40.50 -

34 - Left Girder Slice 34 112.83 90.29 14.26 38.01 #14 9 - - 3.00 4.50 - -

35 - Left Girder Slice 35 115.25 92.70 11.84 40.43 #14 9 - - 3.00 4.50 - -

- 14 - 127.09 104.55 0.00 52.27 #14 9 - - 3.00 4.50 - -

- 14 - 127.09 0.00 104.55 52.27 #14 8 - - 3.00 6.25 - -

36 - Left Girder Slice 36 139.00 11.91 92.64 40.37 #14 8 - - 3.00 6.25 - -

37 - Left Girder Slice 37 141.39 14.30 90.25 37.98 #14 8 - - 3.00 6.25 - -

38 - Left Girder Slice 38 143.78 16.69 87.86 35.59 #14 8 - - 3.00 6.25 - -

39 - Left Girder Slice 39 146.17 19.07 85.47 33.20 #14 5 - - 3.00 6.25 - -

40 - Left Girder Slice 40 148.56 21.46 83.09 30.81 #14 5 - - 3.00 6.25 - -

41 - Left Girder Slice 41 150.94 23.85 80.70 28.42 #14 7 - - 3.00 6.25 - -

42 - Left Girder Slice 42 153.33 26.24 78.31 26.03 #14 7 - - 3.00 6.25 - -

43 - Left Girder Slice 43 155.72 28.63 75.92 23.65 #14 7 - - 3.00 6.25 - -

44 - Left Girder Slice 44 158.11 31.02 73.53 21.26 #14 7 - - 3.00 6.25 - -

45 S13BC Left Girder Slice 45 160.50 33.41 71.14 18.87 #14 7 - - 3.00 6.25 - -

46 S13BC Left Girder Slice 46 163.25 36.16 68.39 16.12 #14 8 - - 3.00 6.25 - -

47 - Left Girder Slice 47 166.83 39.74 64.81 12.53 #14 8 - - 3.00 6.25 - -

48 - Left Girder Slice 48 170.42 43.32 61.22 8.95 #14 8 - - 3.00 6.25 - -

49 - Left Girder Slice 49 174.00 46.91 57.64 5.37 #14 8 - - 3.00 6.25 - -

50 - Left Girder Slice 50 177.58 50.49 54.06 1.78 #14 8 - - 3.00 6.25 - - L4

51 - Left Girder Slice 51 181.17 54.07 50.47 1.80 #14 7 - - 3.00 6.25 - - L4

52 - Left Girder Slice 52 184.75 57.66 46.89 5.38 #14 7 - - 3.00 6.25 - -

53 - Left Girder Slice 53 188.33 61.24 43.31 8.97 #14 7 - - 3.00 6.25 - -

54 - Left Girder Slice 54 191.92 64.82 39.72 12.55 #14 7 - - 3.00 6.25 - -

55 S13AB Left Girder Slice 55 195.50 68.41 36.14 16.13 #14 7 - - 3.00 6.25 - -

56 S13AB Left Girder Slice 56 198.25 71.16 33.39 18.88 #14 7 - - 3.00 6.25 - -

57 - Left Girder Slice 57 200.64 73.55 31.00 21.27 #14 7 - - 3.00 6.25 - -

58 - Left Girder Slice 58 203.03 75.94 28.61 23.66 #14 7 - - 3.00 6.25 - -

59 - Left Girder Slice 59 205.42 78.32 26.22 26.05 #14 7 - - 3.00 6.25 - -

60 - Left Girder Slice 60 207.81 80.71 23.84 28.44 #14 5 - - 3.00 6.25 - -

61 - Left Girder Slice 61 210.19 83.10 21.45 30.83 #14 5 - - 3.00 6.25 - -

62 - Left Girder Slice 62 212.58 85.49 19.06 33.22 #14 5 - - 3.00 6.25 - -

63 - Left Girder Slice 63 214.97 87.88 16.67 35.61 #14 5 - - 3.00 6.25 - -

64 - Left Girder Slice 64 217.36 90.27 14.28 37.99 #14 5 - - 3.00 6.25 - -

65 - Left Girder Slice 65 219.75 92.66 11.89 40.38 #14 6 - - 3.00 6.25 - -

Section 
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

- 13 - 231.64 104.55 0.00 52.27 #14 6 - - 3.00 6.25 - -

- 13 - 231.64 0.00 88.86 55.63 #14 4 #14 3 3.00 5.25 22.75 7.00

66 - Left Girder Slice 66 243.75 12.11 76.76 43.52 #14 4 #14 3 3.00 5.25 22.75 7.00

67 - Left Girder Slice 67 245.56 13.92 74.95 41.71 #14 4 #14 3 3.00 5.25 22.75 7.00

68 - Left Girder Slice 68 247.36 15.72 73.14 39.91 #14 4 - - 3.00 5.25 - -

69 - Left Girder Slice 69 249.17 17.53 71.34 38.10 #14 4 - - 3.00 5.25 - -

70 - Left Girder Slice 70 250.97 19.33 69.53 36.30 #14 4 - - 3.00 5.25 - -

71 - Left Girder Slice 71 252.78 21.14 67.73 34.49 #14 4 - - 3.00 5.25 - -

72 - Left Girder Slice 72 254.58 22.94 65.92 32.69 #14 4 #14 2 3.00 5.25 26.25 10.50

73 - Left Girder Slice 73 256.39 24.75 64.12 30.88 #14 8 - - 3.00 5.25 - -

74 - Left Girder Slice 74 258.19 26.55 62.31 29.08 #14 8 - - 3.00 5.25 - -

75 S12CD Left Girder Slice 75 260.00 28.36 60.51 27.27 #14 8 - - 3.00 5.25 - -

76 S12CD Left Girder Slice 76 262.50 30.86 58.01 24.77 #14 8 - - 3.00 5.25 - -

77 - Left Girder Slice 77 265.50 33.86 55.01 21.77 #14 8 - - 3.00 5.25 - -

78 - Left Girder Slice 78 268.50 36.86 52.01 18.77 #14 9 - - 3.00 5.25 - -

79 - Left Girder Slice 79 271.50 39.86 49.01 15.77 #14 9 - - 3.00 5.25 - -

80 - Left Girder Slice 80 274.50 42.86 46.01 12.77 #14 9 - - 3.00 5.25 - -

81 - Left Girder Slice 81 277.50 45.86 43.01 9.77 #14 9 - - 3.00 5.25 - -

82 - Left Girder Slice 82 280.50 48.86 40.01 6.77 #14 9 - - 3.00 5.25 - -

83 - Left Girder Slice 83 283.50 51.86 37.01 3.77 #14 9 - - 3.00 5.25 - -

84 - Left Girder Slice 84 286.50 54.86 34.01 0.77 #14 9 - - 3.00 5.25 - - L4

85 S12BC Left Girder Slice 85 289.50 57.86 31.01 2.23 #14 9 - - 3.00 5.25 - - L4

86 S12BC Left Girder Slice 86 292.25 60.61 28.26 4.98 #14 9 - - 3.00 5.25 - -

87 - Left Girder Slice 87 295.08 63.44 25.42 7.81 #14 9 - - 3.00 5.25 - -

88 - Left Girder Slice 88 297.92 66.28 22.59 10.65 #14 9 - - 3.00 5.25 - -

89 - Left Girder Slice 89 300.75 69.11 19.76 13.48 #14 9 - - 3.00 5.25 - -

90 - Left Girder Slice 90 303.58 71.94 16.92 16.31 #14 9 - - 3.00 5.25 - -

91 - Left Girder Slice 91 306.42 74.78 14.09 19.15 #14 5 #14 2 3.00 5.25 31.50 10.50

92 - Left Girder Slice 92 309.25 77.61 11.26 21.98 #14 5 #14 2 3.00 5.25 31.50 10.50

93 - Left Girder Slice 93 312.08 80.44 8.42 24.81 #14 5 #14 2 3.00 5.25 31.50 10.50

94 - Left Girder Slice 94 314.92 83.28 5.59 27.65 #14 5 #14 2 3.00 5.25 31.50 10.50

95 - Left Girder Slice 95 317.75 86.11 2.76 30.48 #14 5 #14 2 3.00 5.25 31.50 10.50

- Hinge - 320.51 88.86 0.00 33.24 #14 5 #14 2 3.00 5.25 31.50 10.50

1.3 Left girder web hoop and longitudinal reinforcement

LG-3 Web reinforcement

Hoop Layertop Layerint Layerbot

L1 L2 L3 L4 sv Bar size Bar size Bar size

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [in] [in] [-] [-] [-]

- Abut. - 0.00 0.00 22.55 - 13.00 15.00 #10 #4 #4

1 - Left Girder Slice 1 1.75 1.75 20.80 - 13.00 15.00 #10 #4 #4

2 - Left Girder Slice 2 6.00 6.00 16.55 - 13.00 15.00 #10 #4 #4

3 - Left Girder Slice 3 10.25 10.25 12.30 - 13.00 15.00 #10 #4 #4

4 - Left Girder Slice 4 14.50 14.50 8.05 - 13.00 12.00 #10 #4 #4

5 - Left Girder Slice 5 18.75 18.75 3.80 - 13.00 6.00 #10 #4 #4

- 15 - 22.55 22.55 0.00 - 13.00 6.00 #10 #4 #4 L3

- 15 - 22.55 0.00 104.55 52.27 13.00 5.00 #10 #4 #4 L2

6 - Left Girder Slice 6 34.25 11.70 92.84 40.57 13.00 6.00 #10 #4 #4

7 - Left Girder Slice 7 36.67 14.12 90.43 38.15 13.00 6.00 #10 #4 #4

8 - Left Girder Slice 8 39.08 16.54 88.01 35.74 13.00 6.00 #10 #4 #4

9 - Left Girder Slice 9 41.50 18.95 85.59 33.32 13.00 8.00 #10 #4 #4

10 - Left Girder Slice 10 43.92 21.37 83.18 30.90 13.00 8.00 #10 #4 #4

11 - Left Girder Slice 11 46.33 23.79 80.76 28.49 13.00 10.00 #10 #4 #4

12 - Left Girder Slice 12 48.75 26.20 78.34 26.07 13.00 12.00 #8 #4 #4

13 - Left Girder Slice 13 51.17 28.62 75.93 23.65 13.00 12.00 #8 #4 #4

14 - Left Girder Slice 14 53.58 31.04 73.51 21.24 13.00 12.00 #8 #4 #4

15 S14BC Left Girder Slice 15 56.00 33.45 71.09 18.82 13.00 15.00 #8 #4 #4

16 S14BC Left Girder Slice 16 58.75 36.20 68.34 16.07 9.00 18.00 #8 #4 #4

17 - Left Girder Slice 17 62.31 39.76 64.79 12.51 9.00 18.00 #8 #4 #4

18 - Left Girder Slice 18 65.86 43.32 61.23 8.96 9.00 18.00 #8 #4 #4

19 - Left Girder Slice 19 69.42 46.87 57.68 5.40 9.00 18.00 #8 #4 #4

20 - Left Girder Slice 20 72.97 50.43 54.12 1.85 9.00 18.00 #8 #4 #4

21 - Left Girder Slice 21 76.53 53.98 50.57 1.71 9.00 18.00 #8 #4 #4

22 - Left Girder Slice 22 80.08 57.54 47.01 5.26 9.00 18.00 #8 #4 #4

23 - Left Girder Slice 23 83.64 61.09 43.45 8.82 9.00 18.00 #8 #4 #4

24 - Left Girder Slice 24 87.19 64.65 39.90 12.38 9.00 12.00 #8 #4 #4

25 S14AB Left Girder Slice 25 90.75 68.20 36.34 15.93 9.00 12.00 #8 #4 #4

26 S14AB Left Girder Slice 26 93.50 70.95 33.59 18.68 13.00 12.00 #8 #4 #4

27 - Left Girder Slice 27 95.92 73.37 31.18 21.10 13.00 12.00 #8 #4 #4

28 - Left Girder Slice 28 98.33 75.79 28.76 23.51 13.00 10.00 #8 #4 #4

29 - Left Girder Slice 29 100.75 78.20 26.34 25.93 13.00 8.00 #10 #4 #4

30 - Left Girder Slice 30 103.17 80.62 23.93 28.35 13.00 8.00 #10 #4 #4

31 - Left Girder Slice 31 105.58 83.04 21.51 30.76 13.00 6.00 #10 #4 #4

32 - Left Girder Slice 32 108.00 85.45 19.09 33.18 13.00 6.00 #10 #4 #4

33 - Left Girder Slice 33 110.42 87.87 16.68 35.60 13.00 6.00 #10 #4 #4

34 - Left Girder Slice 34 112.83 90.29 14.26 38.01 13.00 5.00 #10 #4 #4

35 - Left Girder Slice 35 115.25 92.70 11.84 40.43 13.00 5.00 #10 #4 #4

- 14 - 127.09 104.55 0.00 52.27 13.00 4.00 #10 #4 #4 L3

- 14 - 127.09 0.00 104.55 52.27 13.00 5.00 #10 #4 #4 L2

36 - Left Girder Slice 36 139.00 11.91 92.64 40.37 13.00 6.00 #10 #4 #4

37 - Left Girder Slice 37 141.39 14.30 90.25 37.98 13.00 6.00 #10 #4 #4

38 - Left Girder Slice 38 143.78 16.69 87.86 35.59 13.00 8.00 #10 #4 #4

39 - Left Girder Slice 39 146.17 19.07 85.47 33.20 13.00 8.00 #10 #4 #4

40 - Left Girder Slice 40 148.56 21.46 83.09 30.81 13.00 8.00 #10 #4 #4

41 - Left Girder Slice 41 150.94 23.85 80.70 28.42 13.00 10.00 #10 #4 #4

42 - Left Girder Slice 42 153.33 26.24 78.31 26.03 13.00 10.00 #10 #4 #4

43 - Left Girder Slice 43 155.72 28.63 75.92 23.65 13.00 12.00 #8 #4 #4

44 - Left Girder Slice 44 158.11 31.02 73.53 21.26 13.00 15.00 #8 #4 #4

45 S13BC Left Girder Slice 45 160.50 33.41 71.14 18.87 13.00 15.00 #8 #4 #4

46 S13BC Left Girder Slice 46 163.25 36.16 68.39 16.12 9.00 15.00 #8 #4 #4

47 - Left Girder Slice 47 166.83 39.74 64.81 12.53 9.00 18.00 #8 #4 #4

48 - Left Girder Slice 48 170.42 43.32 61.22 8.95 9.00 18.00 #8 #4 #4

49 - Left Girder Slice 49 174.00 46.91 57.64 5.37 9.00 18.00 #8 #4 #4

50 - Left Girder Slice 50 177.58 50.49 54.06 1.78 9.00 18.00 #8 #4 #4

51 - Left Girder Slice 51 181.17 54.07 50.47 1.80 9.00 18.00 #8 #4 #4

52 - Left Girder Slice 52 184.75 57.66 46.89 5.38 9.00 18.00 #8 #4 #4

53 - Left Girder Slice 53 188.33 61.24 43.31 8.97 9.00 18.00 #8 #4 #4
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

54 - Left Girder Slice 54 191.92 64.82 39.72 12.55 9.00 18.00 #8 #4 #4

55 S13AB Left Girder Slice 55 195.50 68.41 36.14 16.13 9.00 18.00 #8 #4 #4

56 S13AB Left Girder Slice 56 198.25 71.16 33.39 18.88 13.00 12.00 #8 #4 #4

57 - Left Girder Slice 57 200.64 73.55 31.00 21.27 13.00 12.00 #8 #4 #4

58 - Left Girder Slice 58 203.03 75.94 28.61 23.66 13.00 10.00 #8 #4 #4

59 - Left Girder Slice 59 205.42 78.32 26.22 26.05 13.00 10.00 #8 #4 #4

60 - Left Girder Slice 60 207.81 80.71 23.84 28.44 13.00 8.00 #10 #4 #4

61 - Left Girder Slice 61 210.19 83.10 21.45 30.83 13.00 8.00 #10 #4 #4

62 - Left Girder Slice 62 212.58 85.49 19.06 33.22 13.00 6.00 #10 #4 #4

63 - Left Girder Slice 63 214.97 87.88 16.67 35.61 13.00 6.00 #10 #4 #4

64 - Left Girder Slice 64 217.36 90.27 14.28 37.99 13.00 6.00 #10 #4 #4

65 - Left Girder Slice 65 219.75 92.66 11.89 40.38 13.00 5.00 #10 #4 #4

- 13 - 231.64 104.55 0.00 52.27 13.00 4.00 #10 #4 #4 L3

- 13 - 231.64 0.00 88.86 55.63 13.00 4.00 #10 #4 #4 L2

66 - Left Girder Slice 66 243.75 12.11 76.76 43.52 13.00 5.00 #10 #4 #4

67 - Left Girder Slice 67 245.56 13.92 74.95 41.71 13.00 5.00 #10 #4 #4

68 - Left Girder Slice 68 247.36 15.72 73.14 39.91 13.00 6.00 #10 #4 #4

69 - Left Girder Slice 69 249.17 17.53 71.34 38.10 13.00 6.00 #10 #4 #4

70 - Left Girder Slice 70 250.97 19.33 69.53 36.30 13.00 6.00 #10 #4 #4

71 - Left Girder Slice 71 252.78 21.14 67.73 34.49 13.00 6.00 #10 #4 #4

72 - Left Girder Slice 72 254.58 22.94 65.92 32.69 13.00 8.00 #8 #4 #4

73 - Left Girder Slice 73 256.39 24.75 64.12 30.88 13.00 8.00 #8 #4 #4

74 - Left Girder Slice 74 258.19 26.55 62.31 29.08 13.00 8.00 #8 #4 #4

75 S12CD Left Girder Slice 75 260.00 28.36 60.51 27.27 13.00 8.00 #8 #4 #4

76 S12CD Left Girder Slice 76 262.50 30.86 58.01 24.77 9.00 8.00 #8 #4 #4

77 - Left Girder Slice 77 265.50 33.86 55.01 21.77 9.00 10.00 #8 #4 #4

78 - Left Girder Slice 78 268.50 36.86 52.01 18.77 9.00 12.00 #8 #4 #4

79 - Left Girder Slice 79 271.50 39.86 49.01 15.77 9.00 12.00 #8 #4 #4

80 - Left Girder Slice 80 274.50 42.86 46.01 12.77 9.00 18.00 #8 #4 #4

81 - Left Girder Slice 81 277.50 45.86 43.01 9.77 9.00 18.00 #8 #4 #4

82 - Left Girder Slice 82 280.50 48.86 40.01 6.77 9.00 18.00 #8 #4 #4

83 - Left Girder Slice 83 283.50 51.86 37.01 3.77 9.00 18.00 #8 #4 #4

84 - Left Girder Slice 84 286.50 54.86 34.01 0.77 9.00 18.00 #8 #4 #4

85 S12BC Left Girder Slice 85 289.50 57.86 31.01 2.23 9.00 18.00 #8 #4 #4

86 S12BC Left Girder Slice 86 292.25 60.61 28.26 4.98 13.00 18.00 #8 #4 #4

87 - Left Girder Slice 87 295.08 63.44 25.42 7.81 13.00 18.00 #8 #4 #4

88 - Left Girder Slice 88 297.92 66.28 22.59 10.65 13.00 18.00 #8 #4 #4

89 - Left Girder Slice 89 300.75 69.11 19.76 13.48 13.00 18.00 #8 #4 #4

90 - Left Girder Slice 90 303.58 71.94 16.92 16.31 13.00 15.00 #8 #4 #4

91 - Left Girder Slice 91 306.42 74.78 14.09 19.15 13.00 15.00 #8 #4 #4

92 - Left Girder Slice 92 309.25 77.61 11.26 21.98 13.00 12.00 #8 #4 #4

93 - Left Girder Slice 93 312.08 80.44 8.42 24.81 13.00 10.00 #8 #4 #4

94 - Left Girder Slice 94 314.92 83.28 5.59 27.65 13.00 8.00 #8 #4 #4

95 - Left Girder Slice 95 317.75 86.11 2.76 30.48 13.00 6.00 #8 #4 #4

- Hinge - 320.51 88.86 0.00 33.24 13.00 6.00 #8 #4 #4 L3

2. Center girder reinforcement

2.1 Center girder top mat reinforcement @ top slab

CG-1 Top slab - Top mat

Longitudinal reinforcement

L1 L2 L3 L4 Bar size Number Bar size Number ci si yi+1 si+1

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [-] [-] [-] [-] [in] [in] [in] [in]

- Abut. - 0.00 0.00 23.08 - #14 8 - - 5.75 10.00 - -

1 - Center Girder Slice 1 1.75 1.75 21.33 - #14 8 - - 5.75 10.00 - -

2 - Center Girder Slice 2 6.06 6.06 17.02 - #14 8 - - 5.75 10.00 - -

3 - Center Girder Slice 3 10.38 10.38 12.71 - #14 8 - - 5.75 10.00 - -

4 - Center Girder Slice 4 14.69 14.69 8.39 - #14 8 - - 5.75 10.00 - -

5 - Center Girder Slice 5 19.00 19.00 4.08 - #14 8 - - 5.75 10.00 - -

- 15 - 23.08 23.08 0.00 - #14 8 - - 5.75 10.00 - - L3

- 15 - 23.08 0.00 107.03 53.51 #14 8 - - 5.75 10.00 - - L2

6 - Center Girder Slice 6 35.00 11.92 95.11 41.59 #14 6 #5 2 5.75 10.00 30.00 10.00

7 - Center Girder Slice 7 37.47 14.39 92.64 39.12 #14 6 #5 2 5.75 10.00 30.00 10.00

8 - Center Girder Slice 8 39.94 16.86 90.16 36.65 #14 4 #5 6 5.75 10.00 10.00 10.00

9 - Center Girder Slice 9 42.42 19.34 87.69 34.18 #14 2 #5 6 5.75 10.00 10.00 10.00

10 - Center Girder Slice 10 44.89 21.81 85.22 31.71 #14 2 #5 6 5.75 10.00 10.00 10.00

11 - Center Girder Slice 11 47.36 24.28 82.75 29.23 #11 2 #5 6 5.75 10.00 10.00 12.00

12 - Center Girder Slice 12 49.83 26.75 80.27 26.76 #11 2 #5 6 5.75 10.00 10.00 12.00

13 - Center Girder Slice 13 52.31 29.23 77.80 24.29 #11 2 #5 6 5.75 10.00 10.00 12.00

14 - Center Girder Slice 14 54.78 31.70 75.33 21.82 #11 2 #5 6 5.75 10.00 10.00 12.00

15 S14BC Center Girder Slice 15 57.25 34.17 72.86 19.34 #11 2 #5 6 5.75 10.00 10.00 12.00

16 S14BC Center Girder Slice 16 60.00 36.92 70.11 16.59 #11 2 #5 6 5.75 10.00 10.00 12.00

17 - Center Girder Slice 17 63.67 40.59 66.44 12.93 #11 2 #5 6 5.75 10.00 10.00 12.00

18 - Center Girder Slice 18 67.33 44.25 62.77 9.26 #11 2 #5 6 5.75 10.00 10.00 12.00

19 - Center Girder Slice 19 71.00 47.92 59.11 5.59 #11 2 #5 6 5.75 10.00 10.00 12.00

20 - Center Girder Slice 20 74.67 51.59 55.44 1.93 #11 2 #5 6 5.75 10.00 10.00 12.00

21 - Center Girder Slice 21 78.33 55.25 51.77 1.74 #11 2 #5 6 5.75 5.50 5.50 12.00

22 - Center Girder Slice 22 82.00 58.92 48.11 5.41 #11 2 #5 6 5.75 5.50 5.50 12.00

23 - Center Girder Slice 23 85.67 62.59 44.44 9.07 #11 2 #5 6 5.75 5.50 5.50 12.00

24 - Center Girder Slice 24 89.33 66.25 40.77 12.74 #11 2 #5 6 5.75 5.50 5.50 12.00

25 S14AB Center Girder Slice 25 93.00 69.92 37.11 16.41 #11 2 #5 6 5.75 5.50 5.50 12.00

26 S14AB Center Girder Slice 26 96.00 72.92 34.11 19.41 #11 2 #5 2 5.75 5.50 5.50 11.00

27 - Center Girder Slice 27 98.44 75.36 31.66 21.85 #14 2 #5 4 5.75 5.50 22.00 11.00

28 - Center Girder Slice 28 100.89 77.81 29.22 24.29 #14 2 #5 4 5.75 5.50 22.00 11.00

29 - Center Girder Slice 29 103.33 80.25 26.78 26.74 #14 4 #5 2 5.75 5.50 33.00 5.50

30 - Center Girder Slice 30 105.78 82.70 24.33 29.18 #14 6 #5 2 5.75 5.50 33.00 5.50

31 - Center Girder Slice 31 108.22 85.14 21.89 31.63 #14 6 #5 2 5.75 5.50 33.00 5.50

32 - Center Girder Slice 32 110.67 87.59 19.44 34.07 #14 8 #5 2 5.75 5.50 33.00 5.50

33 - Center Girder Slice 33 113.11 90.03 17.00 36.52 #14 10 #5 2 5.75 5.50 33.00 5.50

34 - Center Girder Slice 34 115.56 92.48 14.55 38.96 #14 12 #5 2 5.75 5.50 33.00 5.50

35 - Center Girder Slice 35 118.00 94.92 12.11 41.41 #14 14 - - 5.75 5.50 - -

- 14 - 130.11 107.03 0.00 53.51 #14 14 - - 5.75 5.50 - - L3

- 14 - 130.11 0.00 107.03 53.51 #14 14 - - 5.75 5.50 - - L2

36 - Center Girder Slice 36 142.00 11.89 95.14 41.62 #14 14 - - 5.75 5.50 - -

37 - Center Girder Slice 37 144.47 14.36 92.66 39.15 #14 12 - - 5.75 5.50 - -

38 - Center Girder Slice 38 146.94 16.84 90.19 36.68 #14 10 - - 5.75 5.50 - -

39 - Center Girder Slice 39 149.42 19.31 87.72 34.21 #14 8 #5 2 5.75 5.50 33.00 5.50
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

40 - Center Girder Slice 40 151.89 21.78 85.25 31.73 #14 6 #5 2 5.75 5.50 33.00 5.50

41 - Center Girder Slice 41 154.36 24.25 82.78 29.26 #14 4 #5 4 5.75 5.50 22.00 11.00

42 - Center Girder Slice 42 156.83 26.73 80.30 26.79 #14 4 #5 4 5.75 5.50 22.00 11.00

43 - Center Girder Slice 43 159.31 29.20 77.83 24.32 #14 2 #5 4 5.75 5.50 22.00 11.00

44 - Center Girder Slice 44 161.78 31.67 75.36 21.84 #14 2 #5 4 5.75 5.50 22.00 11.00

45 S13BC Center Girder Slice 45 164.25 34.14 72.89 19.37 #11 2 - - 5.75 5.50 - -

46 S13BC Center Girder Slice 46 167.00 36.89 70.14 16.62 #11 2 - - 5.75 5.50 - -

47 - Center Girder Slice 47 170.67 40.56 66.47 12.96 #11 2 #5 6 5.75 5.50 5.50 12.00

48 - Center Girder Slice 48 174.33 44.23 62.80 9.29 #11 2 #5 6 5.75 5.50 5.50 12.00

49 - Center Girder Slice 49 178.00 47.89 59.14 5.62 #11 2 #5 6 5.75 5.50 5.50 12.00

50 - Center Girder Slice 50 181.67 51.56 55.47 1.96 #11 2 #5 6 5.75 5.50 5.50 12.00

51 - Center Girder Slice 51 185.33 55.23 51.80 1.71 #11 2 #5 6 5.75 6.25 6.25 12.50

52 - Center Girder Slice 52 189.00 58.89 48.14 5.38 #11 2 #5 6 5.75 6.25 6.25 12.50

53 - Center Girder Slice 53 192.67 62.56 44.47 9.05 #11 2 #5 6 5.75 6.25 6.25 12.50

54 - Center Girder Slice 54 196.33 66.23 40.80 12.71 #11 2 #5 6 5.75 6.25 6.25 12.50

55 S13AB Center Girder Slice 55 200.00 69.89 37.14 16.38 #11 2 #5 4 5.75 6.25 6.25 12.50

56 S13AB Center Girder Slice 56 203.00 72.89 34.14 19.38 #11 2 #5 4 5.75 6.25 6.25 12.50

57 - Center Girder Slice 57 205.47 75.36 31.66 21.85 #14 2 #5 6 5.75 6.25 6.25 12.50

58 - Center Girder Slice 58 207.94 77.84 29.19 24.32 #14 2 #5 6 5.75 6.25 6.25 12.50

59 - Center Girder Slice 59 210.42 80.31 26.72 26.80 #14 4 #5 4 5.75 6.25 18.75 12.50

60 - Center Girder Slice 60 212.89 82.78 24.25 29.27 #14 4 #5 4 5.75 6.25 18.75 12.50

61 - Center Girder Slice 61 215.36 85.25 21.78 31.74 #14 6 #5 2 5.75 6.25 31.25 6.25

62 - Center Girder Slice 62 217.83 87.73 19.30 34.21 #14 8 #5 2 5.75 6.25 31.25 6.25

63 - Center Girder Slice 63 220.31 90.20 16.83 36.68 #14 10 - - 5.75 6.25 - -

64 - Center Girder Slice 64 222.78 92.67 14.36 39.16 #14 10 - - 5.75 6.25 - -

65 - Center Girder Slice 65 225.25 95.14 11.89 41.63 #14 12 - - 5.75 6.25 - -

- 13 - 237.14 107.03 0.00 53.51 #14 12 - - 5.75 6.25 - - L3

- 13 - 237.14 0.00 90.97 56.95 #14 12 - - 5.75 6.25 - - L2

66 - Center Girder Slice 66 249.00 11.86 79.11 45.08 #14 12 - - 5.75 6.25 - -

67 - Center Girder Slice 67 250.89 13.75 77.22 43.20 #14 10 - - 5.75 6.25 - -

68 - Center Girder Slice 68 252.78 15.64 75.33 41.31 #14 10 - - 5.75 6.25 - -

69 - Center Girder Slice 69 254.67 17.53 73.44 39.42 #14 8 - - 5.75 6.25 - -

70 - Center Girder Slice 70 256.56 19.42 71.55 37.53 #14 8 - - 5.75 6.25 - -

71 - Center Girder Slice 71 258.44 21.31 69.67 35.64 #14 6 #5 2 5.75 6.25 31.25 12.50

72 - Center Girder Slice 72 260.33 23.20 67.78 33.75 #14 6 #5 2 5.75 6.25 31.25 12.50

73 - Center Girder Slice 73 262.22 25.09 65.89 31.86 #14 4 #5 4 5.75 6.25 18.75 12.50

74 - Center Girder Slice 74 264.11 26.98 64.00 29.97 #14 4 #5 4 5.75 6.25 18.75 12.50

75 S12CD Center Girder Slice 75 266.00 28.86 62.11 28.08 #14 2 #5 6 5.75 6.25 6.25 12.50

76 S12CD Center Girder Slice 76 269.00 31.86 59.11 25.08 #14 2 #5 6 5.75 6.25 6.25 12.50

77 - Center Girder Slice 77 272.03 34.89 56.08 22.06 #11 2 #5 6 5.75 6.25 6.25 12.50

78 - Center Girder Slice 78 275.06 37.92 53.05 19.03 #11 2 #5 6 5.75 6.25 6.25 12.00

79 - Center Girder Slice 79 278.08 40.95 50.03 16.00 #11 2 #5 6 5.75 6.25 6.25 12.00

80 - Center Girder Slice 80 281.11 43.98 47.00 12.97 #11 2 #5 6 5.75 6.25 6.25 12.00

81 - Center Girder Slice 81 284.14 47.00 43.97 9.95 #11 2 #5 6 5.75 6.25 6.25 12.00

82 - Center Girder Slice 82 287.17 50.03 40.94 6.92 #11 2 #5 6 5.75 6.25 6.25 12.00

83 - Center Girder Slice 83 290.19 53.06 37.92 3.89 #11 2 #5 6 5.75 6.25 6.25 12.00

84 - Center Girder Slice 84 293.22 56.09 34.89 0.86 #11 2 #5 6 5.75 6.25 6.25 12.00

85 S12BC Center Girder Slice 85 296.25 59.11 31.86 2.17 #11 2 #5 6 5.75 6.25 6.25 12.00

86 S12BC Center Girder Slice 86 299.25 62.11 28.86 5.17 #11 2 #5 6 5.75 6.25 6.25 12.00

87 - Center Girder Slice 87 302.11 64.98 26.00 8.03 #11 2 #5 6 5.75 6.25 6.25 12.00

88 - Center Girder Slice 88 304.97 67.84 23.14 10.89 #11 2 #5 6 5.75 6.25 6.25 12.00

89 - Center Girder Slice 89 307.83 70.70 20.28 13.75 #11 2 #5 6 5.75 6.25 6.25 12.00

90 - Center Girder Slice 90 310.69 73.56 17.42 16.61 #11 2 #5 6 5.75 6.25 6.25 12.00

91 - Center Girder Slice 91 313.56 76.42 14.55 19.47 #11 2 #5 6 5.75 6.25 6.25 12.00

92 - Center Girder Slice 92 316.42 79.28 11.69 22.33 #11 2 #5 6 5.75 6.25 6.25 12.00

93 - Center Girder Slice 93 319.28 82.14 8.83 25.19 #11 2 #5 6 5.75 6.25 6.25 12.00

94 - Center Girder Slice 94 322.14 85.00 5.97 28.05 #11 2 #5 6 5.75 6.25 6.25 12.00

95 - Center Girder Slice 95 325.00 87.86 3.11 30.92 #11 2 #5 6 5.75 6.25 6.25 12.00

- Hinge - 328.11 90.97 0.00 34.02 #11 2 #5 6 5.75 6.25 6.25 12.00

2.2 Center girder bottom mat reinforcement @ bottom slab

CG-2 Bottom slab - Bottom mat

Longitudinal reinforcement

L1 L2 L3 L4 Bar size Number Bar size Number ci si yi+1 si+1

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [-] [-] [-] [-] [in] [in] [in] [in]

- Abut. - 0.00 0.00 23.08 - #10 2 #5 6 4.00 - 12.00 12.00 L2

1 - Center Girder Slice 1 1.75 1.75 21.33 - #10 2 #5 6 4.00 - 12.00 12.00

2 - Center Girder Slice 2 6.06 6.06 17.02 - #10 2 #5 6 4.00 - 12.00 12.00

3 - Center Girder Slice 3 10.38 10.38 12.71 - #10 2 #5 6 4.00 - 12.00 12.00

4 - Center Girder Slice 4 14.69 14.69 8.39 - #10 2 #5 6 4.00 - 12.00 12.00

5 - Center Girder Slice 5 19.00 19.00 4.08 - #10 2 #5 6 4.00 - 12.00 12.00

- 15 - 23.08 23.08 0.00 - #10 2 #5 6 4.00 - 12.00 12.00

- 15 - 23.08 0.00 107.03 53.51 #14 4 #5 6 4.00 8.00 16.00 12.00

6 - Center Girder Slice 6 35.00 11.92 95.11 41.59 #14 4 #5 6 4.00 8.00 16.00 12.00

7 - Center Girder Slice 7 37.47 14.39 92.64 39.12 #14 6 #5 4 4.00 8.00 28.00 12.00

8 - Center Girder Slice 8 39.94 16.86 90.16 36.65 #14 6 #5 4 4.00 8.00 28.00 12.00

9 - Center Girder Slice 9 42.42 19.34 87.69 34.18 #14 8 #5 2 4.00 8.00 40.00 12.00

10 - Center Girder Slice 10 44.89 21.81 85.22 31.71 #14 10 - - 4.00 8.00 - -

11 - Center Girder Slice 11 47.36 24.28 82.75 29.23 #14 10 - - 4.00 8.00 - -

12 - Center Girder Slice 12 49.83 26.75 80.27 26.76 #14 10 - - 4.00 8.00 - -

13 - Center Girder Slice 13 52.31 29.23 77.80 24.29 #14 12 - - 4.00 8.00 - -

14 - Center Girder Slice 14 54.78 31.70 75.33 21.82 #14 12 - - 4.00 8.00 - -

15 S14BC Center Girder Slice 15 57.25 34.17 72.86 19.34 #14 12 - - 4.00 8.00 - -

16 S14BC Center Girder Slice 16 60.00 36.92 70.11 16.59 #14 12 - - 4.00 8.00 - -

17 - Center Girder Slice 17 63.67 40.59 66.44 12.93 #14 12 - - 4.00 8.00 - -

18 - Center Girder Slice 18 67.33 44.25 62.77 9.26 #14 12 - - 4.00 8.00 - -

19 - Center Girder Slice 19 71.00 47.92 59.11 5.59 #14 12 - - 4.00 8.00 - -

20 - Center Girder Slice 20 74.67 51.59 55.44 1.93 #14 12 - - 4.00 8.00 - - L4

21 - Center Girder Slice 21 78.33 55.25 51.77 1.74 #14 12 - - 4.00 8.00 - - L4

22 - Center Girder Slice 22 82.00 58.92 48.11 5.41 #14 12 - - 4.00 8.00 - -

23 - Center Girder Slice 23 85.67 62.59 44.44 9.07 #14 12 - - 4.00 8.00 - -

24 - Center Girder Slice 24 89.33 66.25 40.77 12.74 #14 12 - - 4.00 8.00 - -

25 S14AB Center Girder Slice 25 93.00 69.92 37.11 16.41 #14 10 - - 4.00 8.00 - -

26 S14AB Center Girder Slice 26 96.00 72.92 34.11 19.41 #14 10 - - 4.00 8.00 - -

27 - Center Girder Slice 27 98.44 75.36 31.66 21.85 #14 10 - - 4.00 8.00 - -

28 - Center Girder Slice 28 100.89 77.81 29.22 24.29 #14 8 #5 2 4.00 8.00 40.00 12.00

29 - Center Girder Slice 29 103.33 80.25 26.78 26.74 #14 8 #5 2 4.00 8.00 40.00 12.00

30 - Center Girder Slice 30 105.78 82.70 24.33 29.18 #14 6 #5 4 4.00 8.00 28.00 12.00
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

31 - Center Girder Slice 31 108.22 85.14 21.89 31.63 #14 4 #5 6 4.00 8.00 16.00 12.00

32 - Center Girder Slice 32 110.67 87.59 19.44 34.07 #14 4 #5 6 4.00 8.00 16.00 12.00

33 - Center Girder Slice 33 113.11 90.03 17.00 36.52 #14 4 #5 6 4.00 8.00 16.00 12.00

34 - Center Girder Slice 34 115.56 92.48 14.55 38.96 #14 4 #5 6 4.00 8.00 16.00 12.00

35 - Center Girder Slice 35 118.00 94.92 12.11 41.41 #14 4 #5 6 4.00 8.00 16.00 12.00

- 14 - 130.11 107.03 0.00 53.51 #14 4 #5 6 4.00 8.00 16.00 12.00

- 14 - 130.11 0.00 107.03 53.51 #14 4 #5 4 6.00 12.00 24.00 12.00

36 - Center Girder Slice 36 142.00 11.89 95.14 41.62 #14 4 #5 4 6.00 12.00 24.00 12.00

37 - Center Girder Slice 37 144.47 14.36 92.66 39.15 #14 4 #5 4 6.00 12.00 24.00 12.00

38 - Center Girder Slice 38 146.94 16.84 90.19 36.68 #14 4 #5 4 6.00 12.00 24.00 12.00

39 - Center Girder Slice 39 149.42 19.31 87.72 34.21 #14 4 #5 4 6.00 12.00 24.00 12.00

40 - Center Girder Slice 40 151.89 21.78 85.25 31.73 #14 6 - - 6.00 12.00 - -

41 - Center Girder Slice 41 154.36 24.25 82.78 29.26 #14 6 - - 6.00 12.00 - -

42 - Center Girder Slice 42 156.83 26.73 80.30 26.79 #14 8 - - 6.00 12.00 - -

43 - Center Girder Slice 43 159.31 29.20 77.83 24.32 #14 8 - - 6.00 12.00 - -

44 - Center Girder Slice 44 161.78 31.67 75.36 21.84 #14 8 - - 6.00 12.00 - -

45 S13BC Center Girder Slice 45 164.25 34.14 72.89 19.37 #14 8 - - 6.00 12.00 - -

46 S13BC Center Girder Slice 46 167.00 36.89 70.14 16.62 #14 8 - - 6.00 12.00 - -

47 - Center Girder Slice 47 170.67 40.56 66.47 12.96 #14 8 - - 6.00 12.00 - -

48 - Center Girder Slice 48 174.33 44.23 62.80 9.29 #14 8 - - 6.00 12.00 - -

49 - Center Girder Slice 49 178.00 47.89 59.14 5.62 #14 8 - - 6.00 12.00 - -

50 - Center Girder Slice 50 181.67 51.56 55.47 1.96 #14 8 - - 6.00 12.00 - - L4

51 - Center Girder Slice 51 185.33 55.23 51.80 1.71 #14 8 - - 6.00 12.00 - - L4

52 - Center Girder Slice 52 189.00 58.89 48.14 5.38 #14 8 - - 6.00 12.00 - -

53 - Center Girder Slice 53 192.67 62.56 44.47 9.05 #14 8 - - 6.00 12.00 - -

54 - Center Girder Slice 54 196.33 66.23 40.80 12.71 #14 8 - - 6.00 12.00 - -

55 S13AB Center Girder Slice 55 200.00 69.89 37.14 16.38 #14 8 - - 6.00 12.00 - -

56 S13AB Center Girder Slice 56 203.00 72.89 34.14 19.38 #14 8 - - 6.00 12.00 - -

57 - Center Girder Slice 57 205.47 75.36 31.66 21.85 #14 8 - - 6.00 12.00 - -

58 - Center Girder Slice 58 207.94 77.84 29.19 24.32 #14 8 - - 6.00 12.00 - -

59 - Center Girder Slice 59 210.42 80.31 26.72 26.80 #14 8 - - 6.00 12.00 - -

60 - Center Girder Slice 60 212.89 82.78 24.25 29.27 #14 6 - - 6.00 12.00 - -

61 - Center Girder Slice 61 215.36 85.25 21.78 31.74 #14 6 - - 6.00 12.00 - -

62 - Center Girder Slice 62 217.83 87.73 19.30 34.21 #14 4 #5 4 6.00 12.00 24.00 12.00

63 - Center Girder Slice 63 220.31 90.20 16.83 36.68 #14 4 #5 4 6.00 12.00 24.00 12.00

64 - Center Girder Slice 64 222.78 92.67 14.36 39.16 #14 4 #5 4 6.00 12.00 24.00 12.00

65 - Center Girder Slice 65 225.25 95.14 11.89 41.63 #14 4 #5 4 6.00 12.00 24.00 12.00

- 13 - 237.14 107.03 0.00 53.51 #14 4 #5 4 6.00 12.00 24.00 12.00

- 13 - 237.14 0.00 90.97 56.95 #14 4 #5 6 5.00 10.00 20.00 12.00

66 - Center Girder Slice 66 249.00 11.86 79.11 45.08 #14 4 #5 6 5.00 10.00 20.00 12.00

67 - Center Girder Slice 67 250.89 13.75 77.22 43.20 #14 4 #5 6 5.00 10.00 20.00 12.00

68 - Center Girder Slice 68 252.78 15.64 75.33 41.31 #14 4 #5 6 5.00 10.00 20.00 12.00

69 - Center Girder Slice 69 254.67 17.53 73.44 39.42 #14 4 #5 6 5.00 10.00 20.00 12.00

70 - Center Girder Slice 70 256.56 19.42 71.55 37.53 #14 4 #5 6 5.00 10.00 20.00 12.00

71 - Center Girder Slice 71 258.44 21.31 69.67 35.64 #14 4 #5 6 5.00 10.00 20.00 12.00

72 - Center Girder Slice 72 260.33 23.20 67.78 33.75 #14 6 #5 2 5.00 10.00 40.00 12.00

73 - Center Girder Slice 73 262.22 25.09 65.89 31.86 #14 6 #5 2 5.00 10.00 40.00 12.00

74 - Center Girder Slice 74 264.11 26.98 64.00 29.97 #14 8 #5 2 5.00 10.00 40.00 12.00

75 S12CD Center Girder Slice 75 266.00 28.86 62.11 28.08 #14 8 #5 2 5.00 10.00 40.00 12.00

76 S12CD Center Girder Slice 76 269.00 31.86 59.11 25.08 #14 8 #5 2 5.00 10.00 40.00 12.00

77 - Center Girder Slice 77 272.03 34.89 56.08 22.06 #14 8 - - 5.00 10.00 - -

78 - Center Girder Slice 78 275.06 37.92 53.05 19.03 #14 10 - - 5.00 10.00 - -

79 - Center Girder Slice 79 278.08 40.95 50.03 16.00 #14 10 - - 5.00 10.00 - -

80 - Center Girder Slice 80 281.11 43.98 47.00 12.97 #14 10 - - 5.00 10.00 - -

81 - Center Girder Slice 81 284.14 47.00 43.97 9.95 #14 10 - - 5.00 10.00 - -

82 - Center Girder Slice 82 287.17 50.03 40.94 6.92 #14 10 - - 5.00 10.00 - -

83 - Center Girder Slice 83 290.19 53.06 37.92 3.89 #14 10 - - 5.00 10.00 - -

84 - Center Girder Slice 84 293.22 56.09 34.89 0.86 #14 10 - - 5.00 10.00 - - L4

85 S12BC Center Girder Slice 85 296.25 59.11 31.86 2.17 #14 10 - - 5.00 10.00 - - L4

86 S12BC Center Girder Slice 86 299.25 62.11 28.86 5.17 #14 10 - - 5.00 10.00 - -

87 - Center Girder Slice 87 302.11 64.98 26.00 8.03 #14 10 - - 5.00 10.00 - -

88 - Center Girder Slice 88 304.97 67.84 23.14 10.89 #14 10 - - 5.00 10.00 - -

89 - Center Girder Slice 89 307.83 70.70 20.28 13.75 #14 10 - - 5.00 10.00 - -

90 - Center Girder Slice 90 310.69 73.56 17.42 16.61 #14 10 - - 5.00 10.00 - -

91 - Center Girder Slice 91 313.56 76.42 14.55 19.47 #14 10 - - 5.00 10.00 - -

92 - Center Girder Slice 92 316.42 79.28 11.69 22.33 #14 10 - - 5.00 10.00 - -

93 - Center Girder Slice 93 319.28 82.14 8.83 25.19 #14 10 - - 5.00 10.00 - -

94 - Center Girder Slice 94 322.14 85.00 5.97 28.05 #14 10 - - 5.00 10.00 - -

95 - Center Girder Slice 95 325.00 87.86 3.11 30.92 #14 10 - - 5.00 10.00 - -

- Hinge - 328.11 90.97 0.00 34.02 #14 10 - - 5.00 10.00 - -

2.3 Center girder web hoop and longitudinal reinforcement

CG-3 Web reinforcement

Hoop Layertop Layerint Layerbot

L1 L2 L3 L4 sv Bar size Bar size Bar size

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [in] [in] [-] [-] [-]

- Abut. - 0.00 0.00 23.08 - 13.00 15 #10 #4 #4

1 - Center Girder Slice 1 1.75 1.75 21.33 - 13.00 15 #10 #4 #4

2 - Center Girder Slice 2 6.06 6.06 17.02 - 13.00 15 #10 #4 #4

3 - Center Girder Slice 3 10.38 10.38 12.71 - 13.00 15 #10 #4 #4

4 - Center Girder Slice 4 14.69 14.69 8.39 - 13.00 12 #10 #4 #4

5 - Center Girder Slice 5 19.00 19.00 4.08 - 13.00 6 #10 #4 #4

- 15 - 23.08 23.08 0.00 - 13.00 6 #10 #4 #4 L3

- 15 - 23.08 0.00 107.03 53.51 13.00 5 #10 #4 #4 L2

6 - Center Girder Slice 6 35.00 11.92 95.11 41.59 13.00 6 #10 #4 #4

7 - Center Girder Slice 7 37.47 14.39 92.64 39.12 13.00 6 #10 #4 #4

8 - Center Girder Slice 8 39.94 16.86 90.16 36.65 13.00 6 #10 #4 #4

9 - Center Girder Slice 9 42.42 19.34 87.69 34.18 13.00 8 #10 #4 #4

10 - Center Girder Slice 10 44.89 21.81 85.22 31.71 13.00 8 #10 #4 #4

11 - Center Girder Slice 11 47.36 24.28 82.75 29.23 13.00 10 #10 #4 #4

12 - Center Girder Slice 12 49.83 26.75 80.27 26.76 13.00 12 #8 #4 #4

13 - Center Girder Slice 13 52.31 29.23 77.80 24.29 13.00 12 #8 #4 #4

14 - Center Girder Slice 14 54.78 31.70 75.33 21.82 13.00 15 #8 #4 #4

15 S14BC Center Girder Slice 15 57.25 34.17 72.86 19.34 13.00 15 #8 #4 #4

16 S14BC Center Girder Slice 16 60.00 36.92 70.11 16.59 9.00 18 #8 #4 #4

17 - Center Girder Slice 17 63.67 40.59 66.44 12.93 9.00 18 #8 #4 #4

18 - Center Girder Slice 18 67.33 44.25 62.77 9.26 9.00 18 #8 #4 #4

Web 

Width

Section 

No.

12

13

Span Pier Slice
Slice location
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

19 - Center Girder Slice 19 71.00 47.92 59.11 5.59 9.00 18 #8 #4 #4

20 - Center Girder Slice 20 74.67 51.59 55.44 1.93 9.00 18 #8 #4 #4

21 - Center Girder Slice 21 78.33 55.25 51.77 1.74 9.00 18 #8 #4 #4

22 - Center Girder Slice 22 82.00 58.92 48.11 5.41 9.00 18 #8 #4 #4

23 - Center Girder Slice 23 85.67 62.59 44.44 9.07 9.00 18 #8 #4 #4

24 - Center Girder Slice 24 89.33 66.25 40.77 12.74 9.00 12 #8 #4 #4

25 S14AB Center Girder Slice 25 93.00 69.92 37.11 16.41 9.00 12 #8 #4 #4

26 S14AB Center Girder Slice 26 96.00 72.92 34.11 19.41 13.00 12 #8 #4 #4

27 - Center Girder Slice 27 98.44 75.36 31.66 21.85 13.00 12 #8 #4 #4

28 - Center Girder Slice 28 100.89 77.81 29.22 24.29 13.00 10 #8 #4 #4

29 - Center Girder Slice 29 103.33 80.25 26.78 26.74 13.00 8 #10 #4 #4

30 - Center Girder Slice 30 105.78 82.70 24.33 29.18 13.00 8 #10 #4 #4

31 - Center Girder Slice 31 108.22 85.14 21.89 31.63 13.00 6 #10 #4 #4

32 - Center Girder Slice 32 110.67 87.59 19.44 34.07 13.00 6 #10 #4 #4

33 - Center Girder Slice 33 113.11 90.03 17.00 36.52 13.00 6 #10 #4 #4

34 - Center Girder Slice 34 115.56 92.48 14.55 38.96 13.00 5 #10 #4 #4

35 - Center Girder Slice 35 118.00 94.92 12.11 41.41 13.00 5 #10 #4 #4

- 14 - 130.11 107.03 0.00 53.51 13.00 4 #10 #4 #4 L3

- 14 - 130.11 0.00 107.03 53.51 13.00 5 #10 #4 #4 L2

36 - Center Girder Slice 36 142.00 11.89 95.14 41.62 13.00 6 #10 #4 #4

37 - Center Girder Slice 37 144.47 14.36 92.66 39.15 13.00 6 #10 #4 #4

38 - Center Girder Slice 38 146.94 16.84 90.19 36.68 13.00 8 #10 #4 #4

39 - Center Girder Slice 39 149.42 19.31 87.72 34.21 13.00 8 #10 #4 #4

40 - Center Girder Slice 40 151.89 21.78 85.25 31.73 13.00 8 #10 #4 #4

41 - Center Girder Slice 41 154.36 24.25 82.78 29.26 13.00 10 #10 #4 #4

42 - Center Girder Slice 42 156.83 26.73 80.30 26.79 13.00 10 #10 #4 #4

43 - Center Girder Slice 43 159.31 29.20 77.83 24.32 13.00 12 #8 #4 #4

44 - Center Girder Slice 44 161.78 31.67 75.36 21.84 13.00 15 #8 #4 #4

45 S13BC Center Girder Slice 45 164.25 34.14 72.89 19.37 13.00 15 #8 #4 #4

46 S13BC Center Girder Slice 46 167.00 36.89 70.14 16.62 9.00 15 #8 #4 #4

47 - Center Girder Slice 47 170.67 40.56 66.47 12.96 9.00 18 #8 #4 #4

48 - Center Girder Slice 48 174.33 44.23 62.80 9.29 9.00 18 #8 #4 #4

49 - Center Girder Slice 49 178.00 47.89 59.14 5.62 9.00 18 #8 #4 #4

50 - Center Girder Slice 50 181.67 51.56 55.47 1.96 9.00 18 #8 #4 #4

51 - Center Girder Slice 51 185.33 55.23 51.80 1.71 9.00 18 #8 #4 #4

52 - Center Girder Slice 52 189.00 58.89 48.14 5.38 9.00 18 #8 #4 #4

53 - Center Girder Slice 53 192.67 62.56 44.47 9.05 9.00 18 #8 #4 #4

54 - Center Girder Slice 54 196.33 66.23 40.80 12.71 9.00 18 #8 #4 #4

55 S13AB Center Girder Slice 55 200.00 69.89 37.14 16.38 9.00 18 #8 #4 #4

56 S13AB Center Girder Slice 56 203.00 72.89 34.14 19.38 13.00 12 #8 #4 #4

57 - Center Girder Slice 57 205.47 75.36 31.66 21.85 13.00 12 #8 #4 #4

58 - Center Girder Slice 58 207.94 77.84 29.19 24.32 13.00 10 #8 #4 #4

59 - Center Girder Slice 59 210.42 80.31 26.72 26.80 13.00 10 #8 #4 #4

60 - Center Girder Slice 60 212.89 82.78 24.25 29.27 13.00 8 #10 #4 #4

61 - Center Girder Slice 61 215.36 85.25 21.78 31.74 13.00 8 #10 #4 #4

62 - Center Girder Slice 62 217.83 87.73 19.30 34.21 13.00 6 #10 #4 #4

63 - Center Girder Slice 63 220.31 90.20 16.83 36.68 13.00 6 #10 #4 #4

64 - Center Girder Slice 64 222.78 92.67 14.36 39.16 13.00 6 #10 #4 #4

65 - Center Girder Slice 65 225.25 95.14 11.89 41.63 13.00 5 #10 #4 #4

- 13 - 237.14 107.03 0.00 53.51 13.00 4 #10 #4 #4 L3

- 13 - 237.14 0.00 90.97 56.95 13.00 4 #10 #4 #4 L2

66 - Center Girder Slice 66 249.00 11.86 79.11 45.08 13.00 5 #10 #4 #4

67 - Center Girder Slice 67 250.89 13.75 77.22 43.20 13.00 5 #10 #4 #4

68 - Center Girder Slice 68 252.78 15.64 75.33 41.31 13.00 6 #10 #4 #4

69 - Center Girder Slice 69 254.67 17.53 73.44 39.42 13.00 6 #10 #4 #4

70 - Center Girder Slice 70 256.56 19.42 71.55 37.53 13.00 6 #10 #4 #4

71 - Center Girder Slice 71 258.44 21.31 69.67 35.64 13.00 6 #10 #4 #4

72 - Center Girder Slice 72 260.33 23.20 67.78 33.75 13.00 8 #8 #4 #4

73 - Center Girder Slice 73 262.22 25.09 65.89 31.86 13.00 8 #8 #4 #4

74 - Center Girder Slice 74 264.11 26.98 64.00 29.97 13.00 8 #8 #4 #4

75 S12CD Center Girder Slice 75 266.00 28.86 62.11 28.08 13.00 8 #8 #4 #4

76 S12CD Center Girder Slice 76 269.00 31.86 59.11 25.08 9.00 8 #8 #4 #4

77 - Center Girder Slice 77 272.03 34.89 56.08 22.06 9.00 10 #8 #4 #4

78 - Center Girder Slice 78 275.06 37.92 53.05 19.03 9.00 12 #8 #4 #4

79 - Center Girder Slice 79 278.08 40.95 50.03 16.00 9.00 12 #8 #4 #4

80 - Center Girder Slice 80 281.11 43.98 47.00 12.97 9.00 18 #8 #4 #4

14
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

81 - Center Girder Slice 81 284.14 47.00 43.97 9.95 9.00 18 #8 #4 #4

82 - Center Girder Slice 82 287.17 50.03 40.94 6.92 9.00 18 #8 #4 #4

83 - Center Girder Slice 83 290.19 53.06 37.92 3.89 9.00 18 #8 #4 #4

84 - Center Girder Slice 84 293.22 56.09 34.89 0.86 9.00 18 #8 #4 #4

85 S12BC Center Girder Slice 85 296.25 59.11 31.86 2.17 9.00 18 #8 #4 #4

86 S12BC Center Girder Slice 86 299.25 62.11 28.86 5.17 13.00 18 #8 #4 #4

87 - Center Girder Slice 87 302.11 64.98 26.00 8.03 13.00 18 #8 #4 #4

88 - Center Girder Slice 88 304.97 67.84 23.14 10.89 13.00 18 #8 #4 #4

89 - Center Girder Slice 89 307.83 70.70 20.28 13.75 13.00 18 #8 #4 #4

90 - Center Girder Slice 90 310.69 73.56 17.42 16.61 13.00 15 #8 #4 #4

91 - Center Girder Slice 91 313.56 76.42 14.55 19.47 13.00 15 #8 #4 #4

92 - Center Girder Slice 92 316.42 79.28 11.69 22.33 13.00 12 #8 #4 #4

93 - Center Girder Slice 93 319.28 82.14 8.83 25.19 13.00 10 #8 #4 #4

94 - Center Girder Slice 94 322.14 85.00 5.97 28.05 13.00 8 #8 #4 #4

95 - Center Girder Slice 95 325.00 87.86 3.11 30.92 13.00 6 #8 #4 #4

- Hinge - 328.11 90.97 0.00 34.02 13.00 6 #8 #4 #4 L3

3. Right girder reinforcement

3.1 Right girder top mat reinforcement @ top slab

RG-1 Top slab - Top mat

Longitudinal reinforcement

L1 L2 L3 L4 Bar size Number Bar size Number ci si yi+1 si+1

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [-] [-] [-] [-] [in] [in] [in] [in]

- Abut. - 0.00 0.00 23.62 - #14 4 - - 2.97 8.50 - -

1 - Right Girder Slice 1 1.75 1.75 21.87 - #14 4 - - 2.97 8.50 - -

2 - Right Girder Slice 2 6.13 6.13 17.49 - #14 4 - - 2.97 8.50 - -

3 - Right Girder Slice 3 10.50 10.50 13.12 - #14 4 - - 2.97 8.50 - -

4 - Right Girder Slice 4 14.88 14.88 8.74 - #14 4 - - 2.97 8.50 - -

5 - Right Girder Slice 5 19.25 19.25 4.37 - #14 4 - - 2.97 8.50 - -

- 15 - 23.62 23.62 0.00 - #14 4 - - 2.97 8.50 - - L3

- 15 - 23.62 0.00 109.51 54.75 #14 4 - - 2.97 8.50 - - L2

6 - Right Girder Slice 6 35.75 12.13 97.37 42.62 #14 4 - - 2.97 8.50 - -

7 - Right Girder Slice 7 38.28 14.66 94.85 40.09 #14 4 - - 2.97 8.50 - -

8 - Right Girder Slice 8 40.81 17.19 92.32 37.56 #14 3 #5 1 2.97 8.50 25.50 12.00

9 - Right Girder Slice 9 43.33 19.72 89.79 35.04 #14 2 #5 1 2.97 17.00 25.50 12.00

10 - Right Girder Slice 10 45.86 22.25 87.26 32.51 #14 2 #5 1 2.97 17.00 25.50 12.00

11 - Right Girder Slice 11 48.39 24.77 84.74 29.98 #11 2 #5 1 2.83 17.00 25.50 12.00

12 - Right Girder Slice 12 50.92 27.30 82.21 27.45 #11 2 #5 1 2.83 17.00 25.50 12.00

13 - Right Girder Slice 13 53.44 29.83 79.68 24.93 #11 2 #5 1 2.83 17.00 25.50 12.00

14 - Right Girder Slice 14 55.97 32.36 77.15 22.40 #11 2 #5 1 2.83 17.00 25.50 12.00

15 S14BC Right Girder Slice 15 58.50 34.88 74.62 19.87 #11 2 #5 1 2.83 17.00 25.50 12.00

16 S14BC Right Girder Slice 16 61.75 38.13 71.37 16.62 #11 2 #5 1 2.83 17.00 25.50 12.00

17 - Right Girder Slice 17 65.44 41.83 67.68 12.93 #11 2 #5 1 2.83 17.00 25.50 12.00

18 - Right Girder Slice 18 69.14 45.52 63.99 9.23 #11 2 #5 1 2.83 17.00 25.50 12.00

19 - Right Girder Slice 19 72.83 49.22 60.29 5.54 #11 2 #5 1 2.83 17.00 25.50 12.00

20 - Right Girder Slice 20 76.53 52.91 56.60 1.84 #11 2 #5 1 2.83 17.00 25.50 12.00

21 - Right Girder Slice 21 80.22 56.61 52.90 1.85 #11 2 #5 1 2.83 15.00 20.00 12.00

22 - Right Girder Slice 22 83.92 60.30 49.21 5.55 #11 2 #5 1 2.83 15.00 20.00 12.00

23 - Right Girder Slice 23 87.61 64.00 45.51 9.24 #11 2 #5 1 2.83 15.00 20.00 12.00

24 - Right Girder Slice 24 91.31 67.69 41.82 12.94 #11 2 #5 1 2.83 15.00 20.00 12.00

25 S14AB Right Girder Slice 25 95.00 71.38 38.12 16.63 #11 2 #5 1 2.83 15.00 20.00 12.00

26 S14AB Right Girder Slice 26 98.25 74.63 34.87 19.88 #11 2 #5 1 2.83 15.00 20.00 12.00

27 - Right Girder Slice 27 100.78 77.16 32.35 22.41 #14 3 - - 2.97 15.00 - -

28 - Right Girder Slice 28 103.31 79.69 29.82 24.94 #14 3 - - 2.97 15.00 - -

29 - Right Girder Slice 29 105.83 82.22 27.29 27.46 #14 5 - - 2.97 5.00 - -

30 - Right Girder Slice 30 108.36 84.75 24.76 29.99 #14 6 - - 2.97 5.00 - -

31 - Right Girder Slice 31 110.89 87.27 22.24 32.52 #14 6 - - 2.97 5.00 - -

32 - Right Girder Slice 32 113.42 89.80 19.71 35.05 #14 6 - - 2.97 5.00 - -

33 - Right Girder Slice 33 115.94 92.33 17.18 37.57 #14 6 - - 2.97 5.00 - -

34 - Right Girder Slice 34 118.47 94.86 14.65 40.10 #14 6 - - 2.97 5.00 - -

35 - Right Girder Slice 35 121.00 97.38 12.12 42.63 #14 6 - - 2.97 5.00 - -

- 14 - 133.12 109.51 0.00 54.75 #14 6 - - 2.97 5.00 - - L3

- 14 - 133.12 0.00 109.51 54.75 #14 6 - - 2.97 5.00 - - L2

36 - Right Girder Slice 36 145.25 12.13 97.38 42.63 #14 6 - - 2.97 5.00 - -

37 - Right Girder Slice 37 147.78 14.65 94.85 40.10 #14 6 - - 2.97 5.00 - -

38 - Right Girder Slice 38 150.31 17.18 92.33 37.57 #14 6 - - 2.97 5.00 - -

39 - Right Girder Slice 39 152.83 19.71 89.80 35.05 #14 6 - - 2.97 5.00 - -

40 - Right Girder Slice 40 155.36 22.24 87.27 32.52 #14 6 - - 2.97 5.00 - -

41 - Right Girder Slice 41 157.89 24.77 84.74 29.99 #14 5 - - 2.97 5.00 - -

42 - Right Girder Slice 42 160.42 27.29 82.22 27.46 #14 5 - - 2.97 5.00 - -

43 - Right Girder Slice 43 162.94 29.82 79.69 24.93 #14 3 - - 2.97 15.00 - -

44 - Right Girder Slice 44 165.47 32.35 77.16 22.41 #14 3 - - 2.97 15.00 - -

45 S13BC Right Girder Slice 45 168.00 34.88 74.63 19.88 #11 2 #5 1 2.83 15.00 20.00 12.00

46 S13BC Right Girder Slice 46 171.25 38.13 71.38 16.63 #11 2 #5 1 2.83 15.00 20.00 12.00

47 - Right Girder Slice 47 174.97 41.85 67.66 12.91 #11 2 #5 1 2.83 15.00 20.00 12.00

48 - Right Girder Slice 48 178.69 45.57 63.94 9.18 #11 2 #5 1 2.83 15.00 20.00 12.00

49 - Right Girder Slice 49 182.42 49.29 60.22 5.46 #11 2 #5 1 2.83 15.00 20.00 12.00

50 - Right Girder Slice 50 186.14 53.02 56.49 1.74 #11 2 #5 1 2.83 15.00 20.00 12.00

51 - Right Girder Slice 51 189.86 56.74 52.77 1.98 #11 2 #5 1 2.83 11.00 22.00 12.00

52 - Right Girder Slice 52 193.58 60.46 49.05 5.71 #11 2 #5 1 2.83 11.00 22.00 12.00

53 - Right Girder Slice 53 197.31 64.18 45.33 9.43 #11 2 #5 1 2.83 11.00 22.00 12.00

54 - Right Girder Slice 54 201.03 67.90 41.60 13.15 #11 2 #5 1 2.83 11.00 22.00 12.00

55 S13AB Right Girder Slice 55 204.75 71.63 37.88 16.87 #11 2 #5 1 2.83 11.00 22.00 12.00

56 S13AB Right Girder Slice 56 207.75 74.63 34.88 19.87 #11 2 #5 1 2.83 11.00 22.00 12.00

57 - Right Girder Slice 57 210.28 77.15 32.35 22.40 #14 2 - - 2.97 11.00 - -

58 - Right Girder Slice 58 212.81 79.68 29.83 24.93 #14 2 - - 2.97 11.00 - -

59 - Right Girder Slice 59 215.33 82.21 27.30 27.46 #14 4 - - 2.97 5.50 - -

60 - Right Girder Slice 60 217.86 84.74 24.77 29.98 #14 4 - - 2.97 5.50 - -

61 - Right Girder Slice 61 220.39 87.27 22.24 32.51 #14 5 - - 2.97 5.50 - -

62 - Right Girder Slice 62 222.92 89.79 19.72 35.04 #14 5 - - 2.97 5.50 - -

63 - Right Girder Slice 63 225.44 92.32 17.19 37.57 #14 5 - - 2.97 5.50 - -

64 - Right Girder Slice 64 227.97 94.85 14.66 40.09 #14 6 - - 2.97 5.50 - -

65 - Right Girder Slice 65 230.50 97.38 12.13 42.62 #14 6 - - 2.97 5.50 - -

- 13 - 242.63 109.51 0.00 54.75 #14 6 - - 2.97 5.50 - - L3
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

- 13 - 242.63 0.00 93.08 58.27 #14 6 - - 2.97 5.50 - - L2

66 - Right Girder Slice 66 254.75 12.12 80.96 46.15 #14 6 - - 2.97 5.50 - -

67 - Right Girder Slice 67 256.67 14.04 79.05 44.23 #14 6 - - 2.97 5.50 - -

68 - Right Girder Slice 68 258.58 15.95 77.13 42.32 #14 6 - - 2.97 5.50 - -

69 - Right Girder Slice 69 260.50 17.87 75.21 40.40 #14 5 - - 2.97 5.50 - -

70 - Right Girder Slice 70 262.42 19.79 73.30 38.48 #14 5 - - 2.97 5.50 - -

71 - Right Girder Slice 71 264.33 21.70 71.38 36.57 #14 5 - - 2.97 5.50 - -

72 - Right Girder Slice 72 266.25 23.62 69.46 34.65 #14 5 - - 2.97 5.50 - -

73 - Right Girder Slice 73 268.17 25.54 67.55 32.73 #14 4 - - 2.97 5.50 - -

74 - Right Girder Slice 74 270.08 27.45 65.63 30.82 #14 4 - - 2.97 5.50 - -

75 S12CD Right Girder Slice 75 272.00 29.37 63.71 28.90 #14 2 - - 2.97 11.00 - -

76 S12CD Right Girder Slice 76 275.25 32.62 60.46 25.65 #11 2 #5 1 2.83 11.00 22.00 12.00

77 - Right Girder Slice 77 278.33 35.70 57.38 22.57 #11 2 #5 1 2.83 11.00 22.00 12.00

78 - Right Girder Slice 78 281.42 38.79 54.30 19.48 #11 2 #5 1 2.83 11.00 22.00 12.00

79 - Right Girder Slice 79 284.50 41.87 51.21 16.40 #11 2 #5 1 2.83 11.00 22.00 12.00

80 - Right Girder Slice 80 287.58 44.95 48.13 13.32 #11 2 #5 1 2.83 11.00 22.00 12.00

81 - Right Girder Slice 81 290.67 48.04 45.05 10.23 #11 2 #5 1 2.83 11.00 22.00 12.00

82 - Right Girder Slice 82 293.75 51.12 41.96 7.15 #11 2 #5 1 2.83 11.00 22.00 12.00

83 - Right Girder Slice 83 296.83 54.20 38.88 4.07 #11 2 #5 1 2.83 11.00 22.00 12.00

84 - Right Girder Slice 84 299.92 57.29 35.80 0.98 #11 2 #5 1 2.83 11.00 22.00 12.00

85 S12BC Right Girder Slice 85 303.00 60.37 32.71 2.10 #11 2 #5 1 2.83 11.00 22.00 12.00

86 S12BC Right Girder Slice 86 306.25 63.62 29.46 5.35 #11 2 #5 1 2.83 11.00 22.00 12.00

87 - Right Girder Slice 87 309.19 66.56 26.52 8.29 #11 2 #5 1 2.83 11.00 22.00 12.00

88 - Right Girder Slice 88 312.14 69.51 23.57 11.24 #11 2 #5 1 2.83 11.00 22.00 12.00

89 - Right Girder Slice 89 315.08 72.45 20.63 14.18 #11 2 #5 1 2.83 11.00 22.00 12.00

90 - Right Girder Slice 90 318.03 75.40 17.68 17.13 #11 2 #5 1 2.83 11.00 22.00 12.00

91 - Right Girder Slice 91 320.97 78.34 14.74 20.07 #11 2 #5 1 2.83 11.00 22.00 12.00

92 - Right Girder Slice 92 323.92 81.29 11.80 23.02 #11 2 #5 1 2.83 11.00 22.00 12.00

93 - Right Girder Slice 93 326.86 84.23 8.85 25.96 #11 2 #5 1 2.83 11.00 22.00 12.00

94 - Right Girder Slice 94 329.81 87.17 5.91 28.91 #11 2 #5 1 2.83 11.00 22.00 12.00

95 - Right Girder Slice 95 332.75 90.12 2.96 31.85 #11 2 #5 1 2.83 11.00 22.00 12.00

- Hinge - 335.71 93.08 0.00 34.81 #11 2 #5 1 2.83 11.00 22.00 12.00

3.2 Right girder bottom mat reinforcement @ bottom slab

RG-2 Bottom slab - Bottom mat

Longitudinal reinforcement

L1 L2 L3 L4 Bar size Number Bar size Number ci si yi+1 si+1

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [-] [-] [-] [-] [in] [in] [in] [in]

- Abut. - 0.00 0.00 23.62 - #10 2 #5 3 3.00 4.50 16.50 12.00 L2

1 - Right Girder Slice 1 1.75 1.75 21.87 - #10 2 #5 3 3.00 4.50 16.50 12.00

2 - Right Girder Slice 2 6.13 6.13 17.49 - #10 2 #5 3 3.00 4.50 16.50 12.00

3 - Right Girder Slice 3 10.50 10.50 13.12 - #10 2 #5 3 3.00 4.50 16.50 12.00

4 - Right Girder Slice 4 14.88 14.88 8.74 - #10 2 #5 3 3.00 4.50 16.50 12.00

5 - Right Girder Slice 5 19.25 19.25 4.37 - #10 2 #5 3 3.00 4.50 16.50 12.00

- 15 - 23.62 23.62 0.00 - #10 2 #5 3 3.00 4.50 16.50 12.00

- 15 - 23.62 0.00 109.51 54.75 #14 4 #5 2 3.00 4.50 23.50 12.00

6 - Right Girder Slice 6 35.75 12.13 97.37 42.62 #14 4 - - 3.00 4.50 - -

7 - Right Girder Slice 7 38.28 14.66 94.85 40.09 #14 4 - - 3.00 4.50 - -

8 - Right Girder Slice 8 40.81 17.19 92.32 37.56 #14 6 - - 3.00 4.50 - -

9 - Right Girder Slice 9 43.33 19.72 89.79 35.04 #14 8 - - 3.00 4.50 - -

10 - Right Girder Slice 10 45.86 22.25 87.26 32.51 #14 8 - - 3.00 4.50 - -

11 - Right Girder Slice 11 48.39 24.77 84.74 29.98 #14 9 - - 3.00 4.50 - -

12 - Right Girder Slice 12 50.92 27.30 82.21 27.45 #14 9 - - 3.00 4.50 - -

13 - Right Girder Slice 13 53.44 29.83 79.68 24.93 #14 10 - - 3.00 4.50 - -

14 - Right Girder Slice 14 55.97 32.36 77.15 22.40 #14 10 - - 3.00 4.50 - -

15 S14BC Right Girder Slice 15 58.50 34.88 74.62 19.87 #14 10 - - 3.00 4.50 - -

16 S14BC Right Girder Slice 16 61.75 38.13 71.37 16.62 #14 10 - - 3.00 4.50 - -

17 - Right Girder Slice 17 65.44 41.83 67.68 12.93 #14 10 - - 3.00 4.50 - -

18 - Right Girder Slice 18 69.14 45.52 63.99 9.23 #14 10 - - 3.00 4.50 - -

19 - Right Girder Slice 19 72.83 49.22 60.29 5.54 #14 10 - - 3.00 4.50 - -

20 - Right Girder Slice 20 76.53 52.91 56.60 1.84 #14 10 - - 3.00 4.50 - - L4

21 - Right Girder Slice 21 80.22 56.61 52.90 1.85 #14 10 - - 3.00 4.50 - - L4

22 - Right Girder Slice 22 83.92 60.30 49.21 5.55 #14 10 - - 3.00 4.50 - -

23 - Right Girder Slice 23 87.61 64.00 45.51 9.24 #14 10 - - 3.00 4.50 - -

24 - Right Girder Slice 24 91.31 67.69 41.82 12.94 #14 10 - - 3.00 4.50 - -

25 S14AB Right Girder Slice 25 95.00 71.38 38.12 16.63 #14 9 - - 3.00 4.50 - -

26 S14AB Right Girder Slice 26 98.25 74.63 34.87 19.88 #14 9 - - 3.00 4.50 - -

27 - Right Girder Slice 27 100.78 77.16 32.35 22.41 #14 8 #5 1 3.00 4.50 40.50 -

28 - Right Girder Slice 28 103.31 79.69 29.82 24.94 #14 8 #5 1 3.00 4.50 40.50 -

29 - Right Girder Slice 29 105.83 82.22 27.29 27.46 #14 6 #5 1 3.00 4.50 40.50 -

30 - Right Girder Slice 30 108.36 84.75 24.76 29.99 #14 6 #5 1 3.00 4.50 40.50 -

31 - Right Girder Slice 31 110.89 87.27 22.24 32.52 #14 4 #5 1 3.00 4.50 40.50 -

32 - Right Girder Slice 32 113.42 89.80 19.71 35.05 #14 4 #5 1 3.00 4.50 40.50 -

33 - Right Girder Slice 33 115.94 92.33 17.18 37.57 #14 9 - - 3.00 4.50 - -

34 - Right Girder Slice 34 118.47 94.86 14.65 40.10 #14 9 - - 3.00 4.50 - -

35 - Right Girder Slice 35 121.00 97.38 12.12 42.63 #14 9 - - 3.00 4.50 - -

- 14 - 133.12 109.51 0.00 54.75 #14 9 - - 3.00 4.50 - -

- 14 - 133.12 0.00 109.51 54.75 #14 8 - - 3.00 6.25 - -

36 - Right Girder Slice 36 145.25 12.13 97.38 42.63 #14 8 - - 3.00 6.25 - -

37 - Right Girder Slice 37 147.78 14.65 94.85 40.10 #14 8 - - 3.00 6.25 - -

38 - Right Girder Slice 38 150.31 17.18 92.33 37.57 #14 8 - - 3.00 6.25 - -

39 - Right Girder Slice 39 152.83 19.71 89.80 35.05 #14 8 - - 3.00 6.25 - -

40 - Right Girder Slice 40 155.36 22.24 87.27 32.52 #14 5 - - 3.00 6.25 - -

41 - Right Girder Slice 41 157.89 24.77 84.74 29.99 #14 7 - - 3.00 6.25 - -

42 - Right Girder Slice 42 160.42 27.29 82.22 27.46 #14 7 - - 3.00 6.25 - -

43 - Right Girder Slice 43 162.94 29.82 79.69 24.93 #14 7 - - 3.00 6.25 - -

44 - Right Girder Slice 44 165.47 32.35 77.16 22.41 #14 7 - - 3.00 6.25 - -

45 S13BC Right Girder Slice 45 168.00 34.88 74.63 19.88 #14 7 - - 3.00 6.25 - -

46 S13BC Right Girder Slice 46 171.25 38.13 71.38 16.63 #14 8 - - 3.00 6.25 - -

47 - Right Girder Slice 47 174.97 41.85 67.66 12.91 #14 8 - - 3.00 6.25 - -

48 - Right Girder Slice 48 178.69 45.57 63.94 9.18 #14 8 - - 3.00 6.25 - -

49 - Right Girder Slice 49 182.42 49.29 60.22 5.46 #14 8 - - 3.00 6.25 - -

50 - Right Girder Slice 50 186.14 53.02 56.49 1.74 #14 8 - - 3.00 6.25 - - L4

51 - Right Girder Slice 51 189.86 56.74 52.77 1.98 #14 7 - - 3.00 6.25 - - L4

52 - Right Girder Slice 52 193.58 60.46 49.05 5.71 #14 7 - - 3.00 6.25 - -

53 - Right Girder Slice 53 197.31 64.18 45.33 9.43 #14 7 - - 3.00 6.25 - -

54 - Right Girder Slice 54 201.03 67.90 41.60 13.15 #14 7 - - 3.00 6.25 - -

55 S13AB Right Girder Slice 55 204.75 71.63 37.88 16.87 #14 7 - - 3.00 6.25 - -
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

56 S13AB Right Girder Slice 56 207.75 74.63 34.88 19.87 #14 7 - - 3.00 6.25 - -

57 - Right Girder Slice 57 210.28 77.15 32.35 22.40 #14 7 - - 3.00 6.25 - -

58 - Right Girder Slice 58 212.81 79.68 29.83 24.93 #14 7 - - 3.00 6.25 - -

59 - Right Girder Slice 59 215.33 82.21 27.30 27.46 #14 7 - - 3.00 6.25 - -

60 - Right Girder Slice 60 217.86 84.74 24.77 29.98 #14 5 - - 3.00 6.25 - -

61 - Right Girder Slice 61 220.39 87.27 22.24 32.51 #14 5 - - 3.00 6.25 - -

62 - Right Girder Slice 62 222.92 89.79 19.72 35.04 #14 5 - - 3.00 6.25 - -

63 - Right Girder Slice 63 225.44 92.32 17.19 37.57 #14 5 - - 3.00 6.25 - -

64 - Right Girder Slice 64 227.97 94.85 14.66 40.09 #14 6 - - 3.00 6.25 - -

65 - Right Girder Slice 65 230.50 97.38 12.13 42.62 #14 6 - - 3.00 6.25 - -

- 13 - 242.63 109.51 0.00 54.75 #14 6 - - 3.00 6.25 - -

- 13 - 242.63 0.00 93.08 58.27 #14 4 #14 3 3.00 5.25 22.75 7.00

66 - Right Girder Slice 66 254.75 12.12 80.96 46.15 #14 4 #14 3 3.00 5.25 22.75 7.00

67 - Right Girder Slice 67 256.67 14.04 79.05 44.23 #14 4 #14 3 3.00 5.25 22.75 7.00

68 - Right Girder Slice 68 258.58 15.95 77.13 42.32 #14 4 #14 3 3.00 5.25 22.75 7.00

69 - Right Girder Slice 69 260.50 17.87 75.21 40.40 #14 4 - - 3.00 5.25 - -

70 - Right Girder Slice 70 262.42 19.79 73.30 38.48 #14 4 - - 3.00 5.25 - -

71 - Right Girder Slice 71 264.33 21.70 71.38 36.57 #14 4 - - 3.00 5.25 - -

72 - Right Girder Slice 72 266.25 23.62 69.46 34.65 #14 4 - - 3.00 5.25 - -

73 - Right Girder Slice 73 268.17 25.54 67.55 32.73 #14 4 #14 2 3.00 5.25 26.25 10.50

74 - Right Girder Slice 74 270.08 27.45 65.63 30.82 #14 8 - - 3.00 5.25 - -

75 S12CD Right Girder Slice 75 272.00 29.37 63.71 28.90 #14 8 - - 3.00 5.25 - -

76 S12CD Right Girder Slice 76 275.25 32.62 60.46 25.65 #14 8 - - 3.00 5.25 - -

77 - Right Girder Slice 77 278.33 35.70 57.38 22.57 #14 8 - - 3.00 5.25 - -

78 - Right Girder Slice 78 281.42 38.79 54.30 19.48 #14 9 - - 3.00 5.25 - -

79 - Right Girder Slice 79 284.50 41.87 51.21 16.40 #14 9 - - 3.00 5.25 - -

80 - Right Girder Slice 80 287.58 44.95 48.13 13.32 #14 9 - - 3.00 5.25 - -

81 - Right Girder Slice 81 290.67 48.04 45.05 10.23 #14 9 - - 3.00 5.25 - -

82 - Right Girder Slice 82 293.75 51.12 41.96 7.15 #14 9 - - 3.00 5.25 - -

83 - Right Girder Slice 83 296.83 54.20 38.88 4.07 #14 9 - - 3.00 5.25 - -

84 - Right Girder Slice 84 299.92 57.29 35.80 0.98 #14 9 - - 3.00 5.25 - - L4

85 S12BC Right Girder Slice 85 303.00 60.37 32.71 2.10 #14 9 - - 3.00 5.25 - - L4

86 S12BC Right Girder Slice 86 306.25 63.62 29.46 5.35 #14 9 - - 3.00 5.25 - -

87 - Right Girder Slice 87 309.19 66.56 26.52 8.29 #14 9 - - 3.00 5.25 - -

88 - Right Girder Slice 88 312.14 69.51 23.57 11.24 #14 9 - - 3.00 5.25 - -

89 - Right Girder Slice 89 315.08 72.45 20.63 14.18 #14 9 - - 3.00 5.25 - -

90 - Right Girder Slice 90 318.03 75.40 17.68 17.13 #14 9 - - 3.00 5.25 - -

91 - Right Girder Slice 91 320.97 78.34 14.74 20.07 #14 5 #14 2 3.00 5.25 31.50 10.50

92 - Right Girder Slice 92 323.92 81.29 11.80 23.02 #14 5 #14 2 3.00 5.25 31.50 10.50

93 - Right Girder Slice 93 326.86 84.23 8.85 25.96 #14 5 #14 2 3.00 5.25 31.50 10.50

94 - Right Girder Slice 94 329.81 87.17 5.91 28.91 #14 5 #14 2 3.00 5.25 31.50 10.50

95 - Right Girder Slice 95 332.75 90.12 2.96 31.85 #14 5 #14 2 3.00 5.25 31.50 10.50

- Hinge - 335.71 93.08 0.00 34.81 #14 5 #14 2 3.00 5.25 31.50 10.50

3.3 Right girder web hoop and longitudinal reinforcement

RG-3 Web reinforcement

Hoop Layertop Layerint Layerbot

L1 L2 L3 L4 sv Bar size Bar size Bar size

[-] [-] [-] [-] [ft] [ft] [ft] [ft] [in] [in] [-] [-] [-]

- Abut. - 0.00 0.00 23.62 - 13.00 15.00 #10 #4 #4

1 - Right Girder Slice 1 1.75 1.75 21.87 - 13.00 15.00 #10 #4 #4

2 - Right Girder Slice 2 6.13 6.13 17.49 - 13.00 15.00 #10 #4 #4

3 - Right Girder Slice 3 10.50 10.50 13.12 - 13.00 15.00 #10 #4 #4

4 - Right Girder Slice 4 14.88 14.88 8.74 - 13.00 12.00 #10 #4 #4

5 - Right Girder Slice 5 19.25 19.25 4.37 - 13.00 6.00 #10 #4 #4

- 15 - 23.62 23.62 0.00 - 13.00 6.00 #10 #4 #4 L3

- 15 - 23.62 0.00 109.51 54.75 13.00 5.00 #10 #4 #4 L2

6 - Right Girder Slice 6 35.75 12.13 97.37 42.62 13.00 6.00 #10 #4 #4

7 - Right Girder Slice 7 38.28 14.66 94.85 40.09 13.00 6.00 #10 #4 #4

8 - Right Girder Slice 8 40.81 17.19 92.32 37.56 13.00 6.00 #10 #4 #4

9 - Right Girder Slice 9 43.33 19.72 89.79 35.04 13.00 8.00 #10 #4 #4

10 - Right Girder Slice 10 45.86 22.25 87.26 32.51 13.00 8.00 #10 #4 #4

11 - Right Girder Slice 11 48.39 24.77 84.74 29.98 13.00 10.00 #10 #4 #4

12 - Right Girder Slice 12 50.92 27.30 82.21 27.45 13.00 12.00 #8 #4 #4

13 - Right Girder Slice 13 53.44 29.83 79.68 24.93 13.00 12.00 #8 #4 #4

14 - Right Girder Slice 14 55.97 32.36 77.15 22.40 13.00 15.00 #8 #4 #4

15 S14BC Right Girder Slice 15 58.50 34.88 74.62 19.87 13.00 18.00 #8 #4 #4

16 S14BC Right Girder Slice 16 61.75 38.13 71.37 16.62 9.00 18.00 #8 #4 #4

17 - Right Girder Slice 17 65.44 41.83 67.68 12.93 9.00 18.00 #8 #4 #4

18 - Right Girder Slice 18 69.14 45.52 63.99 9.23 9.00 18.00 #8 #4 #4

19 - Right Girder Slice 19 72.83 49.22 60.29 5.54 9.00 18.00 #8 #4 #4

20 - Right Girder Slice 20 76.53 52.91 56.60 1.84 9.00 18.00 #8 #4 #4

21 - Right Girder Slice 21 80.22 56.61 52.90 1.85 9.00 18.00 #8 #4 #4

22 - Right Girder Slice 22 83.92 60.30 49.21 5.55 9.00 18.00 #8 #4 #4

23 - Right Girder Slice 23 87.61 64.00 45.51 9.24 9.00 18.00 #8 #4 #4

24 - Right Girder Slice 24 91.31 67.69 41.82 12.94 9.00 12.00 #8 #4 #4

25 S14AB Right Girder Slice 25 95.00 71.38 38.12 16.63 9.00 12.00 #8 #4 #4

26 S14AB Right Girder Slice 26 98.25 74.63 34.87 19.88 13.00 12.00 #8 #4 #4

27 - Right Girder Slice 27 100.78 77.16 32.35 22.41 13.00 12.00 #8 #4 #4

28 - Right Girder Slice 28 103.31 79.69 29.82 24.94 13.00 10.00 #8 #4 #4

29 - Right Girder Slice 29 105.83 82.22 27.29 27.46 13.00 8.00 #10 #4 #4

30 - Right Girder Slice 30 108.36 84.75 24.76 29.99 13.00 8.00 #10 #4 #4

31 - Right Girder Slice 31 110.89 87.27 22.24 32.52 13.00 6.00 #10 #4 #4

32 - Right Girder Slice 32 113.42 89.80 19.71 35.05 13.00 6.00 #10 #4 #4

33 - Right Girder Slice 33 115.94 92.33 17.18 37.57 13.00 6.00 #10 #4 #4

34 - Right Girder Slice 34 118.47 94.86 14.65 40.10 13.00 5.00 #10 #4 #4

35 - Right Girder Slice 35 121.00 97.38 12.12 42.63 13.00 5.00 #10 #4 #4

- 14 - 133.12 109.51 0.00 54.75 13.00 4.00 #10 #4 #4 L3

- 14 - 133.12 0.00 109.51 54.75 13.00 5.00 #10 #4 #4 L2

36 - Right Girder Slice 36 145.25 12.13 97.38 42.63 13.00 6.00 #10 #4 #4

37 - Right Girder Slice 37 147.78 14.65 94.85 40.10 13.00 6.00 #10 #4 #4

38 - Right Girder Slice 38 150.31 17.18 92.33 37.57 13.00 8.00 #10 #4 #4

39 - Right Girder Slice 39 152.83 19.71 89.80 35.05 13.00 8.00 #10 #4 #4

40 - Right Girder Slice 40 155.36 22.24 87.27 32.52 13.00 8.00 #10 #4 #4

41 - Right Girder Slice 41 157.89 24.77 84.74 29.99 13.00 10.00 #10 #4 #4

42 - Right Girder Slice 42 160.42 27.29 82.22 27.46 13.00 12.00 #8 #4 #4

43 - Right Girder Slice 43 162.94 29.82 79.69 24.93 13.00 12.00 #8 #4 #4

15
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Project: Penhall Woodinville Interchange Demo Made by: MDA 01/25/2026

Structure: Woodinville Interchange - SR 405 Checked by: DSCK 01/26/2026

Content: NW Unit 5 Reinforcement Bridge ID: -

44 - Right Girder Slice 44 165.47 32.35 77.16 22.41 13.00 15.00 #8 #4 #4

45 S13BC Right Girder Slice 45 168.00 34.88 74.63 19.88 13.00 15.00 #8 #4 #4

46 S13BC Right Girder Slice 46 171.25 38.13 71.38 16.63 9.00 18.00 #8 #4 #4

47 - Right Girder Slice 47 174.97 41.85 67.66 12.91 9.00 18.00 #8 #4 #4

48 - Right Girder Slice 48 178.69 45.57 63.94 9.18 9.00 18.00 #8 #4 #4

49 - Right Girder Slice 49 182.42 49.29 60.22 5.46 9.00 18.00 #8 #4 #4

50 - Right Girder Slice 50 186.14 53.02 56.49 1.74 9.00 18.00 #8 #4 #4

51 - Right Girder Slice 51 189.86 56.74 52.77 1.98 9.00 18.00 #8 #4 #4

52 - Right Girder Slice 52 193.58 60.46 49.05 5.71 9.00 18.00 #8 #4 #4

53 - Right Girder Slice 53 197.31 64.18 45.33 9.43 9.00 18.00 #8 #4 #4

54 - Right Girder Slice 54 201.03 67.90 41.60 13.15 9.00 18.00 #8 #4 #4

55 S13AB Right Girder Slice 55 204.75 71.63 37.88 16.87 9.00 18.00 #8 #4 #4

56 S13AB Right Girder Slice 56 207.75 74.63 34.88 19.87 13.00 12.00 #8 #4 #4

57 - Right Girder Slice 57 210.28 77.15 32.35 22.40 13.00 12.00 #8 #4 #4

58 - Right Girder Slice 58 212.81 79.68 29.83 24.93 13.00 10.00 #8 #4 #4

59 - Right Girder Slice 59 215.33 82.21 27.30 27.46 13.00 10.00 #8 #4 #4

60 - Right Girder Slice 60 217.86 84.74 24.77 29.98 13.00 8.00 #10 #4 #4

61 - Right Girder Slice 61 220.39 87.27 22.24 32.51 13.00 8.00 #10 #4 #4

62 - Right Girder Slice 62 222.92 89.79 19.72 35.04 13.00 6.00 #10 #4 #4

63 - Right Girder Slice 63 225.44 92.32 17.19 37.57 13.00 6.00 #10 #4 #4

64 - Right Girder Slice 64 227.97 94.85 14.66 40.09 13.00 6.00 #10 #4 #4

65 - Right Girder Slice 65 230.50 97.38 12.13 42.62 13.00 5.00 #10 #4 #4

- 13 - 242.63 109.51 0.00 54.75 13.00 4.00 #10 #4 #4 L3

- 13 - 242.63 0.00 93.08 58.27 13.00 4.00 #10 #4 #4 L2

66 - Right Girder Slice 66 254.75 12.12 80.96 46.15 13.00 5.00 #10 #4 #4

67 - Right Girder Slice 67 256.67 14.04 79.05 44.23 13.00 5.00 #10 #4 #4

68 - Right Girder Slice 68 258.58 15.95 77.13 42.32 13.00 6.00 #10 #4 #4

69 - Right Girder Slice 69 260.50 17.87 75.21 40.40 13.00 6.00 #10 #4 #4

70 - Right Girder Slice 70 262.42 19.79 73.30 38.48 13.00 6.00 #10 #4 #4

71 - Right Girder Slice 71 264.33 21.70 71.38 36.57 13.00 6.00 #10 #4 #4

72 - Right Girder Slice 72 266.25 23.62 69.46 34.65 13.00 8.00 #8 #4 #4

73 - Right Girder Slice 73 268.17 25.54 67.55 32.73 13.00 8.00 #8 #4 #4

74 - Right Girder Slice 74 270.08 27.45 65.63 30.82 13.00 8.00 #8 #4 #4

75 S12CD Right Girder Slice 75 272.00 29.37 63.71 28.90 13.00 8.00 #8 #4 #4

76 S12CD Right Girder Slice 76 275.25 32.62 60.46 25.65 9.00 8.00 #8 #4 #4

77 - Right Girder Slice 77 278.33 35.70 57.38 22.57 9.00 10.00 #8 #4 #4

78 - Right Girder Slice 78 281.42 38.79 54.30 19.48 9.00 12.00 #8 #4 #4

79 - Right Girder Slice 79 284.50 41.87 51.21 16.40 9.00 18.00 #8 #4 #4

80 - Right Girder Slice 80 287.58 44.95 48.13 13.32 9.00 18.00 #8 #4 #4

81 - Right Girder Slice 81 290.67 48.04 45.05 10.23 9.00 18.00 #8 #4 #4

82 - Right Girder Slice 82 293.75 51.12 41.96 7.15 9.00 18.00 #8 #4 #4

83 - Right Girder Slice 83 296.83 54.20 38.88 4.07 9.00 18.00 #8 #4 #4

84 - Right Girder Slice 84 299.92 57.29 35.80 0.98 9.00 18.00 #8 #4 #4

85 S12BC Right Girder Slice 85 303.00 60.37 32.71 2.10 9.00 18.00 #8 #4 #4

86 S12BC Right Girder Slice 86 306.25 63.62 29.46 5.35 13.00 18.00 #8 #4 #4

87 - Right Girder Slice 87 309.19 66.56 26.52 8.29 13.00 18.00 #8 #4 #4

88 - Right Girder Slice 88 312.14 69.51 23.57 11.24 13.00 18.00 #8 #4 #4

89 - Right Girder Slice 89 315.08 72.45 20.63 14.18 13.00 18.00 #8 #4 #4

90 - Right Girder Slice 90 318.03 75.40 17.68 17.13 13.00 15.00 #8 #4 #4

91 - Right Girder Slice 91 320.97 78.34 14.74 20.07 13.00 15.00 #8 #4 #4

92 - Right Girder Slice 92 323.92 81.29 11.80 23.02 13.00 12.00 #8 #4 #4

93 - Right Girder Slice 93 326.86 84.23 8.85 25.96 13.00 10.00 #8 #4 #4

94 - Right Girder Slice 94 329.81 87.17 5.91 28.91 13.00 8.00 #8 #4 #4

95 - Right Girder Slice 95 332.75 90.12 2.96 31.85 13.00 6.00 #8 #4 #4

- Hinge - 335.71 93.08 0.00 34.81 13.00 6.00 #8 #4 #4 L3

13
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(800) 661-1340 

info@penhall.com 

www.penhall.com 

1212 Corporate Dr. Suite 500 
Irving, TX 75038 

February, 23, 2026 

Skanska USA Civil 
18911 North Creek Parkway, Suite 300 
Bothell, WA 98011 

ATTN:   Zachary Lucarelli
Reference:  Contract No. 9727 

I-405, Brickyard to SR 527 Improvement Project 
Subject:  RE: WSDOT SL No. 9727-264 

1-04.7 Potential Differing Site Condition Bridge No. 405/70N-W  
(Northbound I-405 to Westbound SR 522)  

Mr. Lucarelli:  

Penhall Company, through Skanska USA Civil West California District Inc., respectfully disagrees with WSDOT’s February 12, 2026 Written 
Determination that no Differing Site Condition exists. 

The materially increased bridge deck thickness qualifies as a Differing Site Condition under Section 1-04.7 for the following reasons: 

 Material Deviation: The actual deck thickness materially exceeds the dimensions indicated in the as-built documentation included in 
Appendix N. 

 Latent Physical Condition: Deck thickness is not observable and cannot be verified without destructive testing. 

 Not Reasonably Discoverable: Accurate verification would have required coring and lane closures on an active interstate structure—
activities not reasonably feasible during procurement. 

 Field Verification Clause: Section 2.13.1 does not eliminate Section 1-04.7 protections. “Field measure and verify” cannot reasonably be 
interpreted to require invasive structural investigation prior to award. 

 Reference Document Disclaimer: A general disclaimer does not shift the risk of materially inaccurate owner-furnished structural 
dimensions or nullify the Differing Site Condition clause. 

The condition differs materially from Contract indications and was not reasonably discoverable through customary pre-bid investigation methods. 
Accordingly, it is compensable under Section 1-04.7.  

If a supplemental written statement is required, Penhall requests an extension from 14 days to 28 days for submittal.  

Pursuant to the Prime Contract and applicable flow-down provisions, Penhall reserves all rights and nothing herein shall be construed as a wavier of 
any such rights.  

Sincerely, 

Andrew Park 
Project Engineer 

1
F1
®

PENHALK
COMPANY



(800) 661-1340

info@penhall.com

www.penhall.com@

January 27, 2026

Subject: Change in condition - Deck Thickness Notice
Mr. Lucarelli,

PENHALK
COMPANY

Pursuant to Section 11 of the Subcontract Agreement, this letter serves as Penhall Company’s formal written 
notice of a change in condition affecting our Work on the referenced project.

Attention:
Contract No.:
Reference:

Penhall will continue to document the condition and its impacts and will supplement this notice with additional 
detail and supporting documentation as such information becomes available, in accordance with the Subcontract 
and Prime Contract requirements.

This condition has impacted, or is reasonably expected to impact, Penhall's means and methods, sequence of 
work, productivity, schedule, and/or cost of performance.

At this time, the full extent of the impacts has not yet been determined, as the condition is ongoing and 
evolving. However, Penhall reasonably anticipates that this condition may result in additional costs, time 
impacts, and/or other contractual relief beyond that provided for in the Subcontract.

Penhall has encountered a condition that differs from those contemplated at the time of bid and execution of the 
Subcontract. Specifically, during lost decking removal operations, Penhall observed that the bridge deck 
thickness exceeds the dimensions indicated in the as-built documents by approximately 2 to 4 inches. This 
condition was confirmed on January 24, 2026.

Penhall is providing this notice within seventy-two (72) hours of the commencement of the condition in order to 
preserve its rights under the Subcontract and applicable Contract Documents. Penhall expressly reserves all 
rights to seek an equitable adjustment for all impacts arising from this condition, including but not limited to 
additional compensation, schedule relief, and associated costs.

1212 Corporate Dr. Suite 500
Irving, TX 75038

Zachary Lucarelli 
90009590.234165OS 
1-405 Brickyard to SR527

Skanska USA Civil West California District, Inc.
18911 North Creek Parkway, Suite 300
Bothell, WA 98011



Respectfully,

Digitally signed by Jose A. Cipres Jr
DN: C=US, E=jcipres@penhall.com,Jose A. Cipres Jr O=Penhall Company, OU=Project 

~ Manager, CN=Jose A. Cipres Jr
Date: 2026.01.27 08:10:01 -06'00'

Please acknowledge receipt of this notice. Penhall remains willing to cooperate in good faith to mitigate impacts 
where reasonably possible.

Nothing herein shall be construed as a waiver of any rights, remedies, or entitlements available to Penhall under 
the Subcontract, Prime Contract, or applicable law, all of which are expressly reserved.

Penhall Company
Jose Cipres
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Project Name: I-405/Brickyard to SR527 Improvements

Project No. 009727 03/13/2026

Line Cost

A

B Costs 17,000.00$                       

D 31% Markup 5,270.00$                         

E

F Costs 6,000.00$                        

H 21% Markup 1,260.00$                         

I

J Costs 4,800.00$                        

L 21% Markup 1,008.00$                         

M -$                           
N -$                           
O -$                                 

P 15% Markup -$                                 

Q -$                                 

R 35,338.00$                    

S

T

U Costs 298,500.00$                     

W 15% Markup 44,775.00$                       

X 343,275.00$                  

Y

Z 378,613.00$              Total Cost of Change Work (H+L)

AECOM

Subtotal Subcontractor Cost (J+K)

Subcontractor Costs

Subtotal Skanska Cost (A+B+C+D+E+F+G)

SKA Services 

SKA-0308 - DSC 008: Bridge No. 405/70N-W Deck Thickness Change

I-405/Brickyard to SR527 Improvements

Date:

Contractor Price Breakdown Summary

  Source Documents:

Contractor:

Item

The as-built deck thickness of Bridge No. 405/70N-W was found to vary significantly from the expected 7", with field conditions measuring up to 11" — a difference of up to 57%. This unanticipated 

variation required Penhall Company to revise their demolition approach, resulting in increased labor, equipment, and haul-away costs, as well as a 34-calendar-day extension to the bridge 

demolition sequence. The costs presented below are Rough Order of Magnitude (ROM) values based on information available at this time and are subject to revision as additional field data is 

gathered during active construction.

Skanska Civil USA West

Description:

Services
Materials/Services Tax

SKA Materials/Services Costs

SKA Labor Costs

SKA Equipment Costs

SKA-0308_Supp_Estimate_2026.03.13 Printed 03/13/2026

SKANSKA
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