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EXECUTIVE SUMMARY 

This report documents the effectiveness of the changes made to the Washington State Department of 
Transportation (WSDOT) concrete specifications for bridge decks.  The bridge deck concrete specifications were 
revised to eliminate or reduce early-age restraint cracking in bridge decks.  Restraint cracking is caused by length 
changes due to shrinkage or temperature effects that are restrained by girders and internal reinforcement and 
show up primarily as transverse through cracks.  Many of the revisions came from recommendations from the  
WA-RD Report 747.1 “Mitigation Strategies for Early-Age Shrinkage Cracking in Bridge Decks.”  Bridge decks 
constructed with this revised concrete specification are commonly referred to as “Performance Based Bridge 
Decks.” 

The undersides of 28 bridge decks were visually inspected for cracks; 15 were constructed using the performance 
based specification, and 13 were constructed using the traditional WSDOT specification.  The information gathered 
is converted into “crack intensity” diagrams.  These diagrams illustrate the severity and location of cracking for 
each bridge deck. 

In general, the performance based concrete specification resulted in fewer visible cracks in bridge decks than the 
traditional concrete specification.  A few of the traditional bridge decks performed similar to the performance 
based bridge decks, but this appears to be the exception, not the rule.  Only one of the performance based 
concrete decks had a high intensity of cracking. It is unclear what contributed to the poor performance of this 
particular bridge deck. 

What is apparent from this study is that cracking of bridge decks is variable within the same bridge.  In some cases, 
it appears to be variable within the same concrete placement.  This indicates that there are many variables that 
affect the cracking performance of a bridge deck that change during the construction of the bridge. 

A secondary objective of this study was to identify trends or issues with the current performance based 
specification that could be improved.  Mix design, test data and temperature information was gathered for the 
performance based bridge decks evaluated in this study.  No correlation could be made between this data and 
crack intensity; however, improvements in data collection on future projects may provide better data to identify 
trends or issues. 

Ultimately, based on this study, no significant changes to the bridge deck concrete specifications are necessary.  
Some minor changes related to quality of data submitted by Contractors may be beneficial to identify possible 
improvements in performance limits identified in the specification. 
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OVERVIEW 

The objective of this report is to evaluate and document the effectiveness of the changes made to the Washington 
State Department of Transportation (WSDOT) concrete specification for bridge decks.  The WSDOT revamped the 
bridge deck concrete specifications in an effort to eliminate or reduce early-age restraint cracking in bridge decks.  
Restraint cracking is caused by length changes due to shrinkage or temperature effects that are restrained by 
girders and internal reinforcement and show up primarily as transverse through cracks.  Many of the revisions 
came from recommendations from the WA-RD Report 747.1 “Mitigation Strategies for Early-Age Shrinkage 
Cracking in Bridge Decks.”  Bridge decks constructed with this revised concrete specification are commonly 
referred to as “Performance Based Bridge Decks.” 

The term “Performance Based” is used because the revised specification removes prescribed requirements 
(minimum cement content, use of fly ash, etc.) and adds performance criteria such as shrinkage and permeability 
limits.  Contractors are required to submit test results to prove their concrete mix design meets the specified 
performance requirements. 

The performance based specification was first implemented in mid-2011.  Since then, 30+ bridges have been 
constructed using project specific specifications as well as a handful of bridge deck replacements.  The 
performance based specification is now included in the WSDOT 2014 Standard Specifications (as amended April 6, 
2015). 

To evaluate the effectiveness of the revised concrete specification, a sample of bridges recently constructed with 
the performance based specification and the traditional specification have been visually inspected for cracks.  This 
inspection data has been used to judge the severity or intensity of cracking for each bridge deck.  The cracking 
severity is used to compare the bridges and can be used to draw conclusions on the effectiveness of the revised 
specification to prevent or reduce early-age restraint cracking in the bridge decks. 

A secondary objective is to identify any improvements that could be made to the current performance based 
specification.  To facilitate this, the concrete mix design, test results and temperature data submitted by 
Contractors is collected.  This data is then used to identify possible trends that correlate to the cracking 
performance of the bridge decks.  
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DECK CONCRETE SPECIFICATION 

In April of 2010 WA-RD Report 747.1 “Mitigation for Early-Age Shrinkage Cracking in Bridge Decks” was published 
and was used to revise the WSDOT specification for bridge deck concrete which is classified as Class 4000D.  The 
2014 WSDOT Standard Specifications includes revisions to the following sections: 

• 6-02.3(2)A – Contractor Mix Design 
• 6-02.3(10)D  – Concrete Placement, Finishing, and Texturing [for Bridge Decks] 
• 6-02.3(11) – Curing Concrete 

CONTRACTOR MIX DESIGN 

The revisions to the “Contractor Mix Design” remove some of the prescriptive requirements and replace them with 
performance based requirements.  The most significant prescriptive requirement that was removed was the 
requirement for a minimum cementitious content for the Class 4000D concrete.  The previous specification 
contained a requirement that the 4000D concrete was to contain a minimum of 660 lbs of cement and 75 lbs of fly 
ash (for a total of 735 lb cementitious material).  The revised specification no longer has a minimum cementitious 
content and does not require the use of fly ash. 

The performance based requirement for minimum concrete compressive strength at 28 days remains in the 
specification as 4,000 psi.  Added were performance limits on permeability, length change (“shrinkage”) and 
scaling (as well as an optional requirement for freeze-thaw durability to reduce prescribed air content).  In addition 
to the performance limits, modulus of elasticity and density are required to be provided (but no limits attached). 

Another significant change resulting from recommendations of WA-RD Report 747.1 was to increase the aggregate 
size.  The nominal maximum aggregate size increased from 1” to 1½”.  Note that the nominal maximum aggregate 
size changed from ¾” in the 2008 WSDOT Standard Specifications to 1” in the 2010 WSDOT Standard 
Specifications.  

See Table 1 for a summary of the revisions to the Class 4000D specification. 
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Table 1 - Summary of 4000D Concrete Specifications 

 Original Class 4000D Revised Class 4000D 
Minimum 28-day Compressive 
Strength 

4,000 psi 4,000 psi 

Cement Type I or II Portland Type I or II Portland 
Cementitious Content 735 lbs minimum 

(660 lbs cement & 75 lbs fly ash) 
No set limits 

Fly Ash Required Optional 
Nominal Max. Aggregate Size 1-inch 1½-inch 
Water Reducing Admixture Required Optional 
Air Content 4.5% to 7.5% 4.5% to 7.5% 
Freeze-Thaw Durability Test 
(instead of above air content 
requirement) 

Not an Option 3.0% min. air content 
90% minimum durability factor after 

300 cycles per AASHTO T 161 
Permeability No Requirement Less than 2000 coulombs at 56 days 

per AASHTO T 277 
Length Change (“shrinkage”) No Requirement Less than 0.032% (320 microstrain) 

at 28 days per AASHTO T 160 
Scaling No Requirement Visual rating ≤ 2 after 50 cycles per 

ASTM C 672 
Modulus of Elasticity No Requirement Measured and Submitted 

per ASTM C 469 
Density No Requirement Measured and Submitted 

per ASTM C 138 

The overall intent of the changes to the Class 4000D mix design is to focus on the behavior (or performance) of the 
concrete rather than providing a set “recipe.”  This puts more burdens on the Contractor and concrete supplier but 
allows for more flexibility and provides more information on the actual properties of the concrete being placed. 

CONCRETE PLACEMENT, TEXTURING AND CURING 

In addition to revisions to the mix design, changes were made to the placement, finishing and texturing portions of 
the specification.  The ultimate goal of these revisions is to begin adequate wet curing as soon as possible.  The 
original specifications for placing and texturing typically resulted in a delay of application of wet burlap to the 
surface of the bridge deck.  This delay occurred because the texturing was done by tining transverse grooves with a 
metal comb and could not occur until the concrete was sufficiently stiff.  After the bridge deck was tined, curing 
compound was applied.  When the deck had taken initial set, the presoaked burlap and soaker hoses were applied 
and kept in place for 14 consecutive days. 

Revisions to the curing portion of the specification require fogging of the deck immediately after the finishing 
machine passes “maintaining a wet sheen without developing pooling or sheeting water” (see Figure 1).  Tining of 
the bridge deck is eliminated and presoaked burlap is applied almost immediately “without damaging the finish, 
other than minor marring of the concrete surface” (see Figure 2).  The use of curing compound is explicitly 
forbidden.  Fogging shall continue until the concrete has achieved initial set when soaker hoses are added (See 
Figure 3).  The wet burlap and soaker hoses remain in place for 14 consecutive days. 
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Figure 1 - Fogging of Bridge Deck 

 
Figure 2 - Application of Presoaked Burlap 

 
Figure 3 - Burlap and Soaker Hoses 



Evaluation of Performance Based Concrete for Bridge Decks  Page 7 
 

Since the bridge deck is not textured before the wet burlap is applied (see Figure 4), it has to occur after the 
concrete has hardened.  This is achieved through the use of “diamond tipped saw blades mounted on a power 
driven, self-propelled machine that is designed to texture concrete surfaces” (see Figure 5).  The revised 
specification results in a bridge deck that has longitudinal grooves instead of transverse grooves provided by a 
metal comb (see Figure 6). 

 

 
Figure 4 - Bridge Deck Surface after Curing 

 
Figure 5 - Bridge Deck Texturing Machine 

 

 
Figure 6 - Finished Bridge Deck Texture 

 

 

 

 
  



Evaluation of Performance Based Concrete for Bridge Decks  Page 8 
 

BRIDGE DECK TEMPERATURE 

Another change to the Class 4000D specification requires the concrete temperature at the time of placement to be 
between 55°F and 75°F.  The original specification limited concrete placement temperature between 55°F and 
90°F.  The goal of this revision is to reduce the peak temperature of the concrete during placement and curing.  
Concrete typically heats up as it sets and hardens (see Figure 7).  If concrete temperature is much higher than 
ambient temperature when it achieves initial set, stresses will be locked in which could cause cracking. 

 
Figure 7 - Example of Concrete Temperature Rise (from “SR 520 – ACME Project Final Findings Report”) 

Additionally, requirements were added to monitor the temperature of the bridge deck concrete for 7-days after 
concrete placement.  This is done by embedding temperature monitoring devices in the bridge deck and recording 
temperatures hourly.  Ambient temperature is also recorded from monitoring devises placed near the locations of 
the monitors embedded in the concrete.  The Contractor is then required to submit this data to WSDOT; however, 
no other contractual limits are placed on this information. 
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BRIDGE DECK EVALUATION METHOD 

The main issue that drove the revisions to the Class 4000D bridge deck concrete specifications is the presence of 
highly visible cracks on the roadway surface and the underside of bridge decks between girder flanges and in the 
overhangs.  Therefore, “cracking severity” is used as the measure of success for bridge deck concrete. 

Cracks on the underside of bridge decks are generally 
easier to see than those on the top (primarily due to 
effloresce or “leaching” seen).  Cracks on the top of bridge 
decks can be easily seen after a rain when the deck is 
drying out.  However, this would require careful timing of 
inspections as well as traffic control.  To quickly and easily 
evaluate deck cracking, visible cracks in the underside of 
decks between the girders are used to evaluate deck 
cracking.  Cracking in the underside of the overhangs or 
top of deck are not quantified for this evaluation 

To quantify the severity of deck cracking, easily visible 
cracks are counted on the underside of the deck and 
converted to “crack intensity” percentage.  100% crack 
intensity is set as transverse cracks spaced at an average 
of 2-feet on center.  Each bridge is divided up into “bays” 
which are bounded by girders and diaphragms (or cross-
frames for the steel bridges), see Figure 8.  The number of 
cracks for 100% crack intensity is equal to the length of 
the bay divided by 2-feet.  A crack intensity for each bay is 
calculated by dividing the number of cracks counted (NCR) 
by the number of cracks for 100% crack intensity (N100).  
An example of the resulting Crack Intensity Diagram is 
shown in Figure 9.

 
Figure 8 - Example of a “Bay” 

 

 
Figure 9 - Crack Intensity Diagram Example 

 
  

Diaphragm 

Girder 

Girder 

Diaphragm 
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In reality, the cracking in a “bay” is not always uniformly spaced.  Sometimes a few cracks are closely spaced, but 
concentrated in a small portion of the “bay” (see Figure 10).  Other times they are more uniformly spaced 
throughout (see Figure 11).  This information is lost in the above diagrams as this evaluation method assumes the 
cracks are uniformly distributed along the length of the “bay.” 

 
Figure 10 - Non-uniform Spaced Cracks 

 
Figure 11 - Uniformly Spaced Cracks 
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BRIDGES FOR EVALUATION 

The criteria for the bridges chosen for this study were: 

• Constructed in 2008 or later 
• Visibility of the underside of deck 
• Relatively easy access  
• Relatively simple geometry 

A total of 28 bridges were inspected and evaluated; 15 were constructed using the performance based 
specification and 13 were constructed using the traditional WSDOT specification.  Throughout this report the 
bridges are color coded; red is used for “Traditional” bridge decks, and green is used for “Performance Based” 
bridge decks. 

Prestressed I-girders and steel plate I-girders were selected for the ability to inspect the underside of the decks 
between girders.  Deck bulb-T girders appear to be more common in recent years, and several have been 
constructed with a performance based topping slab, but these were not included because the underside of the 
decks are not visible. 

The bridges where sorted into four “trips” to different geographical regions which are described in the following 
sections. 
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SOUTH TRIP 

The bridges included in this trip are in the Centralia area primarily along I-5, as shown in Figure 12.  The inspection 
of these bridges was performed on 4/8/2015. 

  

  
Figure 12 - Map of South Trip Bridges 

  

Br. No. Bridge Name Str. ID Contract Region Contractor Year Perform.
5/302E PRAIRIE CREEK NB 0017465A 7465 OR Scarsella Bros. 2009 No
5/302W PRAIRIE CREEK SB 0017465B 7465 OR Scarsella Bros. 2010 No

5/229 MELLEN STREET COUPLET 0018473B 8473 SW Scarsella Bros. 2014 Yes
5/234W I-5 OVER BLAKESLEE JCT RR 0018272C 8272 SW Cascade Bridge 2013 Yes

5/232SCD SKOOKUMCHUCK RIVER SCD 0018272B 8272 SW Cascade Bridge 2013 Yes
5/232NCD SKOOKUMCHUCK RIVER NCD 0018272A 8272 SW Cascade Bridge 2013 Yes

6/115 S FORK CHEHALIS R 0017587A 7587 SW Scarsella Bros. 2009 No
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WEST TRIP 

The bridges included in this trip are in the Willapa Bay area near the coast, as shown in Figure 13.  The inspection 
of these bridges was performed on 5/7/2015. 

 

 
Figure 13 - Map of West Trip Bridges 

   

Br. No. Bridge Name Str. ID Contract Region Contractor Year Perform.
105/3 SMITH CREEK 0018345A 8345 SW Scarsella Bros., Inc. 2013 Yes
105/4 NORTH RIVER 0018345B 8345 SW Scarsella Bros., Inc. 2014 Yes

101/44 BONE RIVER 0018292A 8292 SW Cascade Bridge, LLC 2013 Yes
101/31 MIDDLE NEMAH RIVER 0018344A 8344 SW SB Structures, LLC 2014 Yes

6/8 WILLAPA RIVER 0018464A 8464 SW Rotschy, Inc. 2014 Yes
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EAST TRIP 

The bridges included in this trip are near the Keechelus Lake and Spokane areas along I-90, as shown in Figure 14.  
The inspection of these bridges was performed on 5/20/2015 and 5/21/2015. 

  

 
Figure 14 - Map of East Trip Bridges 

 

  

Br. No. Bridge Name Str. ID Contract Region Contractor Year Perform.
90/106N GOLD CREEK WB 0017852D 7852 SC Max J. Kuney Company 2012 No

90/105.5N GOLD CREEK ANIMAL CROSSING WB 0017852B 7852 SC Max J. Kuney Company 2012 No
90/105.5S GOLD CREEK ANIMAL CROSSING EB 0017852A 7852 SC Max J. Kuney Company 2010 No
195/117 CHENEY SPOKANE RD OVER US 195 0018378A 8378 ER Selland Construction 2014 Yes

395/441N-E N-E RAMP OVER N-N RAMP 0017610E 7610 ER Graham Construction & Manage. 2011 Yes
2/651W-S W-S RAMP OVER US 2/US 395 0017610D 7610 ER Graham Construction & Manage. 2011 No
395/442W US 395 OVER US 2 0017610B 7610 ER Graham Construction & Manage. 2011 No
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NORTH TRIP 

The bridges included in this trip are near Tacoma, Bremerton and Marysville areas, as shown in Figure 15.  The 
inspection of these bridges was performed on 5/21/2015, 5/22/2015 and 5/29/2015. 

  

 
Figure 15 - Map of North Trip Bridges 

 

 

 

  

Br. No. Bridge Name Str. ID Contract Region Contractor Year Perform.
5/434SCD SBCD OVER SR 16 HOV & RAMPS 0018189B 8189 OR Mowat Construction Company 2013 Yes

16/3W SR 16 OVER HOV 0018189A 8189 OR Mowat Construction Company 2014 Yes
16/7S-E S SPRAGUE RAMP 0017594E 7594 OR Guy F. Atkinson Construction 2010 No
303/4A MANETTE BRIDGE 0017926A 7926 OR Manson-Mowat, A Joint Venture 2011 No

2/8.5N-W N-W RAMP (BICKFORD AVE) OVER US 2 0018286A 8286 NW Granite Construction Company 2013 Yes
529/25 EBEY SLOUGH 0017948A 7948 NW Granite Construction Company 2012 No
9/133 SR 9 OVER HARVEY CRK RD 0017267A 7267 NW Scarsella Bros., Inc. 2008 No
9/134 PILCHUCK CREEK 0018363A 8383 NW Granite Construction Company 2014 Yes
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BRIDGE DECK SUMMARIES 

The cracking of each bridge was evaluated as described in the previous section and grouped into the following 
categories: 

• Single Span Prestressed Girder Bridges 
• Two-Span Prestressed Girder Bridges 
• Multi-Span Prestressed Girder Bridges 
• Multi-Span Steel Plate Girder Bridges 

Summaries of each bridge are included in the following sections.  For more information on each bridge, see 
Appendices A through D.  

SINGLE SPAN PRESTRESSED GIRDER BRIDGES 

Table 2 summarizes and ranks the average crack intensity for each of the single span prestressed girder bridges 
evaluated.  See Appendix A for more information. 

Table 2 - Single Span Prestressed Bridge Summary 

  

The bridge decks for single span prestressed girder bridges are typically placed in one placement from abutment to 
abutment.  

Br. No. Bridge Name Contract Year Perform. Intensity Cement. Shrink.
90/105.5S GOLD CREEK ANIMAL CROSSING EB 7852 2010 No 40% 735 --
90/105.5N GOLD CREEK ANIMAL CROSSING WB 7852 2012 No 32% 735 --

5/302E PRAIRIE CREEK NB 7465 2009 No 18% 735 --
9/133 SR 9 OVER HARVEY CRK RD 7267 2008 No 8% 735 --

5/302W PRAIRIE CREEK SB 7465 2010 No 4% 735 --
5/229 MELLON STREET COUPLET 8473 2014 Yes < 1% 580 0.028%
101/31 MIDDLE NEMAH RIVER 8344 2014 Yes 0% 610 0.018%
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BRIDGES 90/105.5S & 90/105.5N (GOLD CREEK ANIMAL CROSSING) 

These bridges are parallel bridges carrying I-90 over an animal crossing in Kittitas County.  Bridge 90/105.5S was 
constructed in 2010 and Bridge 90/105.5N was constructed in 2012.  Both bridges were constructed as part of the 
I-90 Hyak to Snowshed Vicinity Phase 1B – Add Lanes and Bridges contract.  The contract used the 2008 WSDOT 
Standard Specifications which include the traditional bridge deck concrete requirements.  See Figures 16 & 17 for 
the crack intensity diagrams for these bridges.  See Figure 18 for pictures depicting the range of cracking 
represented by the crack intensity diagrams.  Both of these bridges are uniformly cracked with the worse cracking 
intensity occurring near the abutments. 

 

 
 

  

 
 

Figure 16 - Bridge 90/105.5S Crack Intensity Diagram  Figure 17 - Bridge 90/105.5N Crack Intensity Diagram 

 

    
Figure 18 - Range of Deck Cracking for Bridges 90/105.5S & 90/105.5N 
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BRIDGES 5/302E & 5/302W (PRAIRIE CREEK) 

These bridges are parallel bridges carrying I-5 over Prairie Creek in Thurston County.  Bridge 5/302W was 
constructed in 2008 and Bridge 5/302E was constructed in 2009.  Both bridges were constructed as part of the I-5 
Grand Mound to Maytown Stage One – Add Lanes contract.  The contract used the 2006 WSDOT Standard 
Specifications which include the traditional bridge deck concrete requirements.  See Figures 19 & 20 for the crack 
intensity diagrams for these bridges.  See Figure 21 for pictures depicting the range of cracking represented by the 
crack intensity diagrams.   

Half of Bridge 5/302E performed well but the other half performed poorly.  This bridge was constructed in stages 
with a longitudinal construction joint for staging.  Bridge 5/302W performed well with relatively low cracking. 

 

 
 

  

 
 

Figure 19 - Bridge 5/302E Crack Intensity Diagram  Figure 20 - Bridge 5/302W Crack Intensity Diagram 

 

   
Figure 21 - Range of Deck Cracking for Bridges 5/302E & 5/302W 
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BRIDGE 9/133 (HARVEY CREEK ROAD) 

This bridge carries SR 9 over Harvey Creek and Harvey Creek Road in Snohomish County.  It was constructed in 
2014 as part of the SR 9 Schloman Road to 256th ST NE and 268th ST Intersection contract.  The contract used the 
2006 WSDOT Standard Specifications which include the traditional bridge deck concrete requirements.  See Figure 
22 for the crack intensity diagram for this bridge.  See Figure 23 for pictures depicting the range of cracking 
represented by the crack intensity diagrams. This bridge deck performed very well except for a section near Pier 1.  
This is a trend that showed up many times during this study. 

 

 
 

Figure 22 - Bridge 9/133 Crack Intensity Diagram 

 

   
Figure 23 - Range of Deck Cracking for Bridge 9/133 
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BRIDGE 5/229 (MELLEN STREET COUPLET) 

This bridge connects multiple ramps over I-5 in Centralia.  It was was constructed in 2008 as part of the I-5 Mellen 
Street to Blakeslee Junction – Stage 2 contract.  The contract used the 2012 WSDOT Standard Specifications with 
Special Provisions which include the performance based bridge deck concrete requirements.  See Figure 24 for the 
crack intensity diagram for this bridge.  The bays labeled “X X X” were not inspected due to limited access hindered 
by I-5 traffic.  See Figure 25 for pictures depicting the range of cracking represented by the crack intensity diagrams 
(crack circled).  This bridge deck performed very well with only one crack seen. 

 

 
 

Figure 24 - Bridge 5/229 Crack Intensity Diagram 

 

  
Figure 25 - Range of Deck Cracking for Bridge 5/229 
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BRIDGE 101/31 (MIDDLE NEMAH RIVER) 

This bridge carries US 101 over the Middle Nemah River in Pacific County.  It was constructed in 2014 as part of the 
US 101 Middle Nemah River Br. Replace Bridge contract.  The contract used the 2012 WSDOT Standard 
Specifications with Special Provisions which include the performance based bridge deck concrete requirements.  
See Figure 26 for the crack intensity diagram for this bridge.  See Figure 27 for pictures depicting the range of 
cracking represented by the crack intensity diagrams.  This bridge deck had no visible cracks. 

 

 
 

Figure 26 - Bridge 101/31 Crack Intensity Diagram 

 

  
Figure 27 - Range of Deck Cracking for Bridge 101/31 
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TWO-SPAN PRESTRESSED GIRDER BRIDGES 

Table 3 summarizes and ranks the average crack intensity for each of the two-span prestressed girder bridges 
evaluated.  See Appendix B for more information. 

Table 3 - Two-Span Prestressed Bridge Summary 

  

The bridge decks for two-span prestressed girder bridge decks are typically placed in two placements (one each 
span) with closure pours over the middle pier. 

  

Br. No. Bridge Name Contract Year Perform. Intensity Cement. Shrink.
16/7S-E S SPRAGUE RAMP 7594 2010 No 59% 735 --
195/117 CHENEY SPOKANE RD OVER US 195 8378 2014 Yes 10% 0 0.000%

395/442W US 395 OVER US 2 7610 2011 No 10% 735 --
16/3W SR 16 OVER HOV 8189 2014 Yes 9% 565 0.028%

2/8.5N-W N-W RAMP (BICKFORD AVE) OVER US 2 8286 2013 Yes 6% 610 0.032%
395/441N-E N-E RAMP OVER N-N RAMP 7610 2011 Yes < 1% 565 0.034%
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BRIDGE 16/7S-E (SOUTH SPRAGUE RAMP) 

This bridge carries the ramp from SR 16 to Sprague Street as part of the Nalley Valley interchange in Tacoma.  It 
was constructed in 2010 as part of the I-5/SR 16 WB Nalley Valley I/C contract and connects into another bridge at 
Pier 1.  The contract used the 2008 WSDOT Standard Specifications which include the traditional bridge deck 
concrete requirements.  See Figure 28 for the crack intensity diagram for this bridge.  See Figure 29 for pictures 
depicting the range of cracking represented by the crack intensity diagrams.  This bridge deck has very severe 
cracking throughout and is one of the worst looking bridge decks evaluated for this study. 

 

 
 

Figure 28 - Bridge 16/7S-E Crack Intensity Diagram 

 

   
Figure 29 - Range of Deck Cracking for Bridge 16/7S-E 
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BRIDGE 195/117 (CHENEY-SPOKANE ROAD) 

This bridge carries traffic over US 195 at the Cheney-Spokane Road Interchange in Spokane.  It was constructed in 
2014 as part of the US 195 Cheney-Spokane Rd – New Interchange contract.  The contract used the 2012 WSDOT 
Standard Specifications with Special Provisions which include the performance based bridge deck concrete 
requirements.  See Figure 30 for the crack intensity diagram for this bridge.  See Figure 31 for pictures depicting 
the range of cracking represented by the crack intensity diagrams (cracks circled).  This bridge deck performed well 
except for a section in Span 1 near Pier 2. 

 

 
 

Figure 30 - Bridge 195/117 Crack Intensity Diagram 

 

   
Figure 31 - Range of Deck Cracking for Bridge 195/117 
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BRIDGE 395/442W (US 395 OVER US 2) 

This bridge carries US 395 southbound over US 2 in Spokane County.  It was constructed in 2011 as part of the US 
395 NSC – US 2 Lowering contract.  The contract used the 2008 WSDOT Standard Specifications which include the 
traditional bridge deck concrete requirements.  See Figure 32 for the crack intensity diagram for this bridge.  See 
Figure 33 for pictures depicting the range of cracking represented by the crack intensity diagrams (cracks circled).  
This bridge deck performed well overall but had more cracking near Pier 2 in both spans. 

 

 
 

Figure 32 - Bridge 395/442W Crack Intensity Diagram 

 

   
Figure 33 - Range of Deck Cracking for Bridge 395/442W 
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BRIDGE 16/3W (SR 16 OVER HOV) 

This bridge carries traffic over the future HOV connector between I-5 and SR 16 as part of the Nalley Valley 
Interchange in Tacoma.  It was constructed in 2014 as part of the I-5 / SR 16 EB Nalley Valley - HOV contract.  The 
contract used the 2010 WSDOT Standard Specifications with Special Provisions which include the performance 
based bridge deck concrete requirements.  See Figure 34 for the crack intensity diagram for this bridge.  See Figure 
35 for pictures depicting the range of cracking represented by the crack intensity diagrams.  This bridge deck 
performed very well overall but had more cracking near Pier 2 in Span 1 and near the Pier 3 abutment. 

 

 
 

Figure 34 - Bridge 16/3W Crack Intensity Diagram 

 

   
Figure 35 - Range of Deck Cracking for Bridge 16/3W 
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BRIDGE 2/8.5N-W (BICKFORD AVE OVER US 2) 

This bridge carries traffic over US 2 at the Bickford Ave Interchange in Snohomish County.  It was constructed in 
2013 as part of the US 2 Bickford Avenue I/C Safety and Culvert Replacement contract.  The contract used the 
2012 WSDOT Standard Specifications with Special Provisions which include the performance based bridge deck 
concrete requirements.  See Figure 36 for the crack intensity diagram for this bridge.  See Figure 37 for pictures 
depicting the range of cracking represented by the crack intensity diagrams.  This bridge deck performed well with 
highest cracking intensity occurring near Pier 2 in Span 1. 

 

 
 

Figure 36 - Bridge 2/8.5N-W Crack Intensity Diagram 

 

   
Figure 37 - Range of Deck Cracking for Bridge 2/8.5N-W 
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395/441N-E (N-E RAMP OVER N-N RAMP) 

This bridge carries traffic from US 395 to US 2 in Spokane County.  It was constructed in 2011 as part of the US 395 
NSC - US 2 Lowering contract.  The contract used the 2008 WSDOT Standard Specifications with Special Provisions 
which include the performance based bridge deck concrete requirements for this bridge only.  It was the first 
bridge to use the revised bridge deck concrete requirements.  See Figure 38 for the crack intensity diagram for this 
bridge.  See Figure 39 for pictures depicting the range of cracking represented by the crack intensity diagrams.  
This bridge deck performed very well and only one small diagonal crack near the Pier 3 abutment was observed. 

 

 
 

Figure 38 - Bridge 395/441N-E Crack Intensity Diagram 

 

   
Figure 39 - Range of Deck Cracking for Bridge 395/441N-E 
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MULTI-SPAN PRESTRESSED GIRDER BRIDGES 

Table 4 summarizes and ranks the average crack intensity for each of the multi-span prestressed girder bridges 
evaluated.  See Appendix C for more information. 

Table 4 - Multi-Span Prestressed Girder Bridge Summary 

  

Similar to the two-span prestressed girder bridges, the multi-span prestressed girder bridge decks are typically 
placed in multiple placements (one each span) with closure pours over the interior piers. 

  

Br. No. Bridge Name Contract Year Perform. Intensity Cement. Shrink.
303/4A MANETTE BRIDGE 7926 2011 No 73% 735 --
90/106N GOLD CREEK WB 7852 2012 No 44% 735 --

6/115 S FORK CHEHALIS R 7587 2009 No 32% 735 --
5/234W I-5 OVER BLAKESLEE JCT RR 8272 2013 Yes 9% 580 0.030%

105/4 NORTH RIVER 8345 2014 Yes 7% 610 0.018%
105/3 SMITH CREEK 8345 2013 Yes 6% 610 0.018%

6/8 WILLAPA RIVER 8464 2014 Yes 5% 610 0.018%
5/232NCD SKOOKUMCHUCK RIVER NCD 8272 2013 Yes 2% 580 0.030%
5/232SCD SKOOKUMCHUCK RIVER SCD 8272 2013 Yes 1% 580 0.030%

101/44 BONE RIVER 8292 2013 Yes 1% 610 0.018%
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BRIDGE 303/4A (MANETTE BRIDGE) 

This bridge connects the City of Bremerton to the neighborhood of Manette over the Port Washington Narrows.  It 
was formerly SR 303 but is no longer part of the state route system.  It was constructed in 2011 as part of the 
Manette Bridge 303/4A Bridge Replacement contract.  The bridge superstructure consists of precast prestressed 
spliced girders with a cast-in-place bridge deck.  The girder segments were post-tensioned together before the 
deck was placed.  The contract used the 2010 WSDOT Standard Specifications which include the traditional bridge 
deck concrete requirements.  See Figure 40 for the crack intensity diagram for this bridge (spans 3, 4, and 5 not 
shown).  Cracks in Spans 2 thru 5 were not counted due to limited access, but based on a visual comparison the 
rest of the bridge is similar to the approaches.  See Figure 41 for pictures depicting the range of cracking 
represented by the crack intensity diagrams.  This bridge deck performed very poorly and is the worst of the bridge 
decks evaluated for this report. 

 

 
 

Figure 40 - Bridge 303/4A Crack Intensity Diagram 

 

   
Figure 41 - Range of Deck Cracking for Bridge 303/4A 
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BRIDGE 90/106N (GOLD CREEK BRIDGE) 

This bridge carries I-90 over Gold Creek in Kittitas County and was constructed in 2012 as part of the I-90 Hyak to 
Snowshed Vicinity Phase 1B – Add Lanes and Bridges contract.  The contract used the 2008 WSDOT Standard 
Specifications which include the traditional bridge deck concrete requirements.  See Figure 42 for the crack 
intensity diagrams for this bridge.  See Figure 43 for pictures depicting the range of cracking represented by the 
crack intensity diagrams.  This bridge deck generally performed poor to very poor.  While not evaluated for this 
report, the parallel bridge (90/106S) was similar. 

 

 
 

Figure 42 - Bridge 90/106N Crack Intensity Diagram 

 

    
Figure 43 - Range of Deck Cracking for Bridge 90/106N 
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BRIDGE 6/115 (SOUTH FORK CHEHALIS RIVER) 

This bridge carries SR 6 over South Fork Chehalis River in Lewis County and was constructed in 2009 as part of the 
SR 6 So. Fork Chehalis River Bridge contract.  The contract used the 2008 WSDOT Standard Specifications which 
include the traditional bridge deck concrete requirements.  See Figure 44 for the crack intensity diagrams for this 
bridge.  See Figure 45 for pictures depicting the range of cracking represented by the crack intensity diagrams.  
This bridge deck had portions that performed well and portions that performed very poor.  

 

 
 

Figure 44 - Bridge 6/115 Crack Intensity Diagram 

 

       
Figure 45 - Range of Deck Cracking for Bridge 6/115 
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BRIDGE 5/234W (I-5 OVER BLAKESLEE RAILROAD JUNCTION) 

This bridge carries southbound I-5 over West Reynolds Avenue in Centralia.  It was constructed in 2013 as part of 
the I-5 Mellen Street to Blakeslee Junction – Stage 1 contract.  The contract used the 2012 WSDOT Standard 
Specifications with Special Provisions which include the performance based bridge deck concrete requirements.  
See Figure 46 for the crack intensity diagram for this bridge.  See Figure 47 for pictures depicting the range of 
cracking represented by the crack intensity diagrams (cracks circled).  Spans 1 & 2 of this bridge deck performed 
well while Span 3 performed very well. 

 

 
 

Figure 46 - Bridge 5/234W Crack Intensity Diagram 

 

   
Figure 47 - Range of Deck Cracking for Bridge 5/234W 
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BRIDGE 105/4 (NORTH RIVER) 

This bridge carries SR 105 over North River in Pacific County.  It was constructed in 2014 as part of the SR 105 
Smith Creek and North River Replace Bridges contract.  The contract used the 2012 WSDOT Standard 
Specifications with Special Provisions which include the performance based bridge deck concrete requirements.  
See Figure 48 for the crack intensity diagram for this bridge.  Cracks in portions of Span 1 and all of Spans 2 & 3 
were not counted due to limited access.  See Figure 49 for pictures depicting the range of cracking represented by 
the crack intensity diagrams.  The bridge deck performed well near the piers and very well near the abutments. 

 

 
 

Figure 48 - Bridge 105/4 Crack Intensity Diagram 

 

   
Figure 49 - Range of Deck Cracking for Bridge 105/4 
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BRIDGE 105/3 (SMITH CREEK) 

This bridge carries SR 105 over Smith Creek.  It was constructed in 2013 as part of the SR 105 Smith Creek and 
North River Replace Bridges contract.  The contract used the 2012 WSDOT Standard Specifications with Special 
Provisions which required the performance based bridge deck concrete requirements.  See Figure 50 for the crack 
intensity diagram for this bridge.  Cracks in Span 2 were not counted due to limited access.  See Figure 51 for 
pictures depicting the range of cracking represented by the crack intensity diagrams.  The bridge deck performed 
well near the piers and very well near the abutments. 

 

 
 

Figure 50 - Bridge 105/3 Crack Intensity Diagram 

 

   
Figure 51 - Range of Deck Cracking for Bridge 105/3 
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BRIDGE 6/8 (WILLAPA RIVER) 

This bridge carries SR 6 over Willapa River.  It was constructed in 2014 as part of the SR 6 Willapa River Bridge 
Replace Bridge contract.  The contract used the 2012 WSDOT Standard Specifications with Special Provisions which 
include the performance based bridge deck concrete requirements.  See Figure 52 for the crack intensity diagram 
for this bridge.  See Figure 53 for pictures depicting the range of cracking represented by the crack intensity 
diagrams.  The bridge deck performed generally very well. 

 

 
 

Figure 52 - Bridge 6/8 Crack Intensity Diagram 

 

   
Figure 53 - Range of Deck Cracking for Bridge 6/8 
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BRIDGES 5/232NCD AND 5/232SCD (SKOOKUMCHUCK RIVER CD) 

These parallel bridges are collector distributors for I-5 over the Skookumchuck River.  They were constructed in 
2013 as part of the I-5 Mellen Street to Blakeslee Junction – Stage 1 contract.  The contract used the 2012 WSDOT 
Standard Specifications with Special Provisions which include the performance based bridge deck concrete 
requirements.  See Figures 54 & 55 for the crack intensity diagram for these bridges.  Cracks were not counted for 
the middle of Span 2 for Bridge 5/232NCD due to limited access. See Figure 56 for pictures depicting the range of 
cracking represented by the crack intensity diagrams.  The bridge decks for these bridges performed very well. 

 

 
 

Figure 54 - Bridge 5/232NCD Crack Intensity Diagram 
 

 

 
 

Figure 55 - Bridge 5/232SCD Crack Intensity Diagram 

 

   
Figure 56 - Range of Deck Cracking for Bridges 5/232NCD & 5/232SCD 
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101/44 (BONE RIVER) 

This bridge carries US 101 over Bone River.  It was constructed in 2013 as part of the US 101 Bone River Bridge 
Replace Bridge contract.  The contract used the 2012 WSDOT Standard Specifications with Special Provisions which 
include the performance based bridge deck concrete requirements.  See Figure 57 for the crack intensity diagram 
for this bridge.  Cracks in Span 2 were not counted due to limited access.  See Figure 58 for pictures depicting the 
range of cracking represented by the crack intensity diagrams (cracks circled).  The bridge deck performed very 
well. 

 

 
 

Figure 57 - Bridge 101/44 Crack Intensity Diagram 

 

  
Figure 58 - Range of Deck Cracking for Bridge 101/44 
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MULTI-SPAN STEEL PLATE GIRDER BRIDGES 

Table 5 summarizes and ranks the average crack intensity for each of the multi-span steel plate girder bridges 
evaluated.  See Appendix D for more information. 

Table 5 - Multi-Span Steel Plate Girder Bridge Summary 

 

Unlike prestressed girder bridges, steel plate girder bridges do not place bridge deck concrete by span.  They have 
a specific placement order with transverse construction joints within each span. See Figure 59 for an example. 

 
Figure 59 - Steel Plate Girder Bridge Deck Construction Joints 

 

  

Br. No. Bridge Name Contract Year Perform. Intensity Cement. Shrink.
5/434SCD SBCD OVER SR 16 HOV & RAMPS 8189 2013 Yes 36% 565 0.028%

529/25 EBEY SLOUGH 7948 2012 No 36% 735 --
2/651W-S W-S RAMP OVER US 2/US 395 7610 2011 No 13% 735 --

9/134 PILCHUCK CREEK 8383 2014 Yes 7% 611 0.031%
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5/434SCD (SBCD OVER SR 16 HOV AND RAMPS) 

This bridge is a collector distributor for I-5 over SR 16 at the Nalley Valley Interchange in Tacoma.  It was 
constructed in 2013 as part of the I-5 / SR 16 EB Nalley Valley - HOV contract.  The contract used the 2012 WSDOT 
Standard Specifications with Special Provisions which included the performance based bridge deck concrete 
requirements.  See Figure 60 for the crack intensity diagram for this bridge.  See Figure 61 for pictures depicting 
the range of cracking represented by the crack intensity diagrams.  The bridge deck performed very poorly near 
Piers 2 & 3 and in Span 2, but very well in Spans 1 & 3 near the abutments.  This bridge exhibits the worst cracking 
of the performance based bridge decks. 

 

 
 

Figure 60 - Bridge 5/434SCD Crack Intensity Diagram 

 

   
Figure 61 - Range of Deck Cracking for Bridge 5/434SCD 
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529/25 (EBEY SLOUGH) 

This bridge carries SR 529 over Ebey Slough in Marysville and was constructed in 2012 as part of the SR 529 Ebey 
Slough Br. – Replace Bridge contract.  The contract used the 2010 WSDOT Standard Specifications which include 
the traditional bridge deck concrete requirements.  See Figure 62 for the crack intensity diagrams for this bridge.  
Cracks were not counted in the majority of the interior spans due to limited access.  See Figure 63 for pictures 
depicting the range of cracking represented by the crack intensity diagrams (spans 2 and 3 not shown).  This bridge 
deck performed poor to very poor. 

 

 
 

Figure 62 - Bridge 529/25 Crack Intensity Diagram 

 

   
Figure 63 - Range of Deck Cracking for Bridge 529/25 
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2/651W-S (W-S RAMP OVER US 2 / US 395) 

This bridge carries traffic from US 395 to US 2 in Spokane County and was constructed in 2012 as part of the US 
395 NSC – US 2 Lowering contract.  The contract used the 2008 WSDOT Standard Specifications which include the 
traditional bridge deck concrete requirements.  See Figure 64 for the crack intensity diagrams for this bridge.  See 
Figure 65 for pictures depicting the range of cracking represented by the crack intensity diagrams.  This bridge deck 
performance ranged from well to poor with some spots of very poor. 

 

 
 

Figure 64 - Bridge 2/651W-S Crack Intensity Diagram 

 

   
Figure 65 - Range of Deck Cracking for Bridge 2/651W-S 
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9/134 (PILCHUCK CREEK) 

This bridge carries SR 9 over Pilchuck Creek.  It was constructed in 2014 as part of the SR 9 Pilchuck Creek Replace 
Bridge contract.  The contract used the 2012 WSDOT Standard Specifications with Special Provisions which include 
the performance based bridge deck concrete requirements.  See Figure 66 for the crack intensity diagram for this 
bridge.  See Figure 67 for pictures depicting the range of cracking represented by the crack intensity diagrams.  The 
bridge deck performed very well throughout most of the bridge with a few areas of good to poor performance 
near the construction joints. 

 

 
 

Figure 66 - Bridge 9/134 Crack Intensity Diagram 

 

   
Figure 67 - Range of Deck Cracking for Bridge 9/134 
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BRIDGE DECK EVALUATION SUMMARY 

Table 6 ranks all the bridges evaluated from most severe to least severe average crack intensity.  Also listed are 
total maximum and minimum crack intensity, total cementitious content and shrinkage test results at 28-days. 

Table 6 – Bridges Ranked by Average Crack Intensity 

 

In general, the performance based concrete specification resulted in fewer restraint cracks in bridge decks than the 
traditional concrete specification.  A few of the traditional bridge decks performed similar to the performance 
based bridge decks, but this appears to be the exception, not the rule.  Only one of the performance based 
concrete decks had a high intensity of cracking.  It is unclear what contributed to the poor performance of this 
particular bridge deck. 

What is apparent from this study is that cracking of bridge decks is variable within same bridge.  In some cases, it 
appears to be variable within the same concrete placement.  This indicates that there are many variables that 
affect the cracking performance of a bridge deck that change during the construction of the bridge. 

As a measure of overall success, 10% average crack intensity could be defined as good performance.  For individual 
bays, a possible scale for bridge deck cracking performance could be: 

Good = 0% to 25% Fair = 25% to 50% Bad = 50% to 100% 

  

Average Min. Max. Shrink
Crack Crack Crack Total at

Br. No. Bridge Name Contract Year Perform. Intensity Intensity Intensity Cement. 28-days
303/4A MANETTE BRIDGE 7926 2011 No 73% 45% 100% 735 --
16/7S-E S SPRAGUE RAMP 7594 2010 No 59% 30% 95% 735 --
90/106N GOLD CREEK WB 7852 2012 No 44% 5% 80% 735 --
90/105.5S GOLD CREEK ANIMAL CROSSING EB 7852 2010 No 40% 20% 60% 735 --
5/434SCD SBCD OVER SR 16 HOV & RAMPS 8189 2013 Yes 36% 0% 100% 565 0.028%

529/25 EBEY SLOUGH 7948 2012 No 36% 0% 80% 735 --
6/115 S FORK CHEHALIS R 7587 2009 No 32% 0% 65% 735 --

90/105.5N GOLD CREEK ANIMAL CROSSING WB 7852 2012 No 32% 10% 55% 735 --
5/302E PRAIRIE CREEK NB 7465 2009 No 18% 0% 65% 735 --

2/651W-S W-S RAMP OVER US 2/US 395 7610 2011 No 13% 0% 65% 735 --
195/117 CHENEY SPOKANE RD OVER US 195 8378 2014 Yes 10% 0% 33%

395/442W US 395 OVER US 2 7610 2011 No 10% 0% 30% 735 --
5/234W I-5 OVER BLAKESLEE JCT RR 8272 2013 Yes 9% 0% 25% 580 0.030%
16/3W SR 16 OVER HOV 8189 2014 Yes 9% 0% 35% 565 0.028%
9/133 SR 9 OVER HARVEY CRK RD 7267 2008 No 8% 0% 45% 735 --
9/134 PILCHUCK CREEK 8383 2014 Yes 7% 0% 45% 611 0.031%
105/4 NORTH RIVER 8345 2014 Yes 7% 0% 25% 610 0.018%

2/8.5N-W N-W RAMP (BICKFORD AVE) OVER US 2 8286 2013 Yes 6% 0% 20% 610 0.032%
105/3 SMITH CREEK 8345 2013 Yes 6% 0% 20% 610 0.018%

6/8 WILLAPA RIVER 8464 2014 Yes 5% 0% 15% 610 0.018%
5/302W PRAIRIE CREEK SB 7465 2010 No 4% 0% 15% 735 --

5/232NCD SKOOKUMCHUCK RIVER NCD 8272 2013 Yes 2% 0% 10% 580 0.030%
5/232SCD SKOOKUMCHUCK RIVER SCD 8272 2013 Yes 1% 0% 10% 580 0.030%

5/229 MELLON STREET COUPLET 8473 2014 Yes < 1% 0% 5% 580 0.028%
395/441N-E N-E RAMP OVER N-N RAMP 7610 2011 Yes < 1% 0% 5% 565 0.034%

101/44 BONE RIVER 8292 2013 Yes < 1% 0% 5% 610 0.018%
101/31 MIDDLE NEMAH RIVER 8344 2014 Yes 0% 0% 0% 610 0.018%

no records found
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DECK CONCRETE SPECIFICATION EVALUATION 

Overall, the current performance based specification appears to be providing good results in a practical manner.  
There is no evidence that the performance based limits need to be changed.  It does not appear that Contractors 
have had issues achieving them and the superstructure lump sum costs do not appear to have increased 
dramatically. 

There are areas of the specification that could be improved as it relates to specifying shrinkage reducing ad-
mixtures, reporting test results and monitoring deck temperatures.  As they are currently written, there is much 
inconsistency with how these elements are provided to WSDOT. 

SHRINKAGE REDUCING AD-MIXTURE 

Shrinkage reducing ad-mixtures (SRA) are used to meet the shrinkage limits in the specification.  All of the 
performance based bridges evaluated had SRA in the deck concrete.  Contractors are required to submit their mix 
design on WSDOT form 350-040 which allows estimated ranges for ad-mixtures.  See Appendix A though D for 
concrete mix designs submitted for the performance based bridge decks. 

Some of the concrete mix design submittals received for this report list a range for the SRA (e.g. 1 – 150 oz/cy).  
This could lead to a concrete mix being tested for shrinkage with SRA at the high end of the range but being placed 
in the field with SRA at the low end of the range.  To correct this potential issue, the SRA dose should be listed as 
one number on the Concrete Mix Design form (or a very narrow range), and the SRA used in the shrinkage test 
should match. 

TEST REPORT FOR SHRINKAGE 

Shrinkage tests are required to be performed in accordance with AASHTO T 160 (or equivalent ASTM C 157) and 
submitted following the reporting requirements of these procedures; however, there is much inconsistency in the 
shrinkage test reports submitted.  See Appendix A though D for shrinkage test reports submitted for the 
performance based bridge decks. 

 In general, the shrinkage test is performed in the following way: 

• Three specimens are cast in molds 
• Specimens are removed from the molds a day after casting 
• Specimens are measured for the initial length reading 
• Specimens are stored in lime-saturated water until they have reached an age of 28-days 
• Specimens are measured for a length reading at the end of the curing (drying day zero) 
• Specimens are stored in air and allowed to shrink 
• All three specimens are measured at 4, 7, 14 and 28 days 
• These readings are converted into length change percentages (or microstrains) 
• The average length change of the three specimens is reported 

See Figure 68 for a typical shrinkage report. 
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Figure 68 - Shrinkage Test Report 

The information included in the shrinkage reports received for this study did not always include length change 
values at each of the days specified in the test procedure; one report only listed a single value.   In addition, the 
values for the individual test specimens where not always given.  Most of the reports only listed the average of the 
three specimens. 

To ensure proper conformance with the performance limit, consistent information needs to be provided for review 
and acceptance. 
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TEMPERATURE MONITORING 

Contractors are required to embed temperature monitors and record deck temperatures for seven days after 
concrete placement and submit the data to WSDOT.  There is a limit on concrete temperature at the time of 
placement, but there are no contractual limits associated with the temperature of the deck concrete after 
placement (as it sets and cures).  Contractors are also required to measure ambient air temperature near the 
embedded temperature monitors. 

One of the expectations going into this study was to correlate concrete temperatures to performance.  No 
correlation could be found because temperature data received for this study varied and was often incomplete or 
obviously in error. For example, multi-span bridges evaluated in this study often only had one set of temperature 
readings even though there are multiple deck placements.  A couple sets of temperature data had very high and 
very low temperatures (500°F+ to -32°F) which are obviously in error. 

Additionally, when good temperature data was received, it was difficult to identify where the temperature 
readings were taken.  This made it challenging to correlate the temperature with deck performance in local areas.  
The visual inspections performed for this study indicate that performance can vary significantly within in the same 
concrete placement and exact placement of the temperature readings could have been very informative. 

Peak temperature or differences between concrete temperature and ambient temperature could correlate with 
deck performance.  Good documentation of these temperatures in a consistent format could help identify possible 
performance limits to place on peak temperature or temperature difference. 
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RECOMMENDATIONS 

Based on the visual inspection, concrete submittals and temperature data for the bridges evaluated in this study, 
the following recommendations are suggested to continue achieving reduced early-age cracks in bridge decks.  
Additional suggestions are provided to aid in the continuation of collection of data to further refine or justify the 
performance limits required. 

1. No current changes to the performance limits, aggregate size, curing method or texturing methods are 
recommended. 

2. Continuation of bridge deck evaluation is recommended.  Suggest using the same method as outlined in 
this report for bridges which the underside of the deck is visible.  Perhaps a team or individual can be 
tasked with collecting data and evaluating the bridge decks shortly after they are completed.  A 
spreadsheet similar to those used for this evaluation can be utilized to record information for future 
bridges. 

3. Development of an evaluation method for bridges which the underside of the deck is not visible (deck 
bulb-tee’s) is recommended. 

4. It is recommended that a form is provided to the Contractor for the required test results for ease of 
tracking and comparison. 

5. Locating the embedded temperature monitors in the contract plans is recommended.  Multiple 
temperature monitors should be included for each deck placement.  At a minimum, one at each end and 
one mid-span.  The embedded monitors should be located as close to mid-slab thickness as possible. 

6. Temperature monitor data could be very informative and it is recommended that the data received from 
the Contractor should include, at a minimum, the following elements: date and time which concrete 
placement started, where concrete placement started, location of monitor, temperature measurements 
at hour max intervals.  Perhaps a form can be provided for ease of review. 

7. It is recommended that peak temperature and maximum temperature limits be established.  This may 
provide a tool to reject a deck that performs very poorly due to extreme temperature or temperature 
differences.  While no evidence of type of this behavior was seen in this study, adding contractual limits 
requirements may result in better temperature data. 

8. Information on the temperature changes over time for a specific concrete mix may be useful during the 
mix design phase.  It could be used to compare one mix to the other and possibly aid in developing 
performance based limits that can be added to the concrete mix design requirements.  See the “SR 520 – 
ACME Project Final Findings Report” dated November 30, 2010 for examples of temperature data 
collection during the mix design phase. 
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BRIDGE 90/105.5S (GOLD CREEK ANIMAL CROSSING EB) 
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BRIDGE 5/302E (PRAIRIE CREEK NB) 

BRIDGE 5/302W (PRAIRIE CREEK SB) 

BRIDGE 9/133 (SR 9 OVER HARVEY CREEK ROAD) 

BRIDGE 5/229 (MELLEN STREET COUPLET) 

BRIDGE 101/31 (MIDDLE NEMAH RIVE) 
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BRIDGE 90/105.5S  (GOLD  CREEK  ANIMAL  CROSSING  EB) 

 

 

   

 

CONTENTS 

1. Layout Plan Sheet 

2. Field Notes 

3. Crack Summary 

4. Crack Intensity Diagram   

Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

90/105.5S
7852

Max J. Kuney Company

0017852A

Single Span (118.5'), 8-WF50G Girders, 3-Lanes (56' wide roadway)

Gold Creek Animal Crossing EB
SC Will Smith No

≈ 2010







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

40%
20%

Bridge Deck Concrete Study

90/105.5S Gold Creek Animal Crossing EB 0017852A
7852 SC Will Smith No

Max J. Kuney Company ≈ 2010
Single Span (118.5'), 8-WF50G Girders, 3-Lanes (56' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 37.75 7.25 195 25%
1 1 B C 37.75 7.25 195 25%
1 1 C D 37.75 7.25 198 40%
1 1 D E 37.75 7.25 199 45%

40%
1 2 A B 37.75 7.25 194 20%

10 55%
1 1 F G 37.75 7.25 198
1 1 E F 37.75 7.25 19

40%
1 1 G H 37.75 7.25 198

1 2 B C 37.75 7.25 194

1 2 E F 37.75

20%
6 30%

1 2 D E 37.75 7.25 195
1 2 C D 37.75 7.25 19

25%
7.25 196 30%

1 2 F G 37.75 7.25 199 45%
5 25%

1 3 A B 37.75 7.25 1910
1 2 G H 37.75 7.25 19

55%
1 3 B C 37.75 7.25 199 45%
1 3 C D 37.75 7.25 1911 60%

11 60%
1 3 E F 37.75 7.25 1911
1 3 D E 37.75 7.25 19

60%
1 3 F G 37.75 7.25 1911 60%
1 3 G H 37.75 7.25 199 45%

60%

0%
100%



LESS CRACKING MORE CRACKING

25%

25%

40%

45%

55%

40%

40%

20%

20%

30%

25%

30%

45%

25%

55%

45%

60%

60%

60%

60%

45%

TRADITIONAL

CRACKING INTENSITY ~ BRIDGE 90/105.5S
100% = CRACK EVERY 2 FT.
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 1
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 GIR. A

 GIR. B

 GIR. C

 GIR. D

 GIR. E

 GIR. F

 GIR. G

 GIR. H

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

5/20/2015

90/105.5S

GOLD CREEK ANIMAL CROSSING EB



Evaluation	of	Performance	Based	Concrete	for	Bridge	Decks		
 

BRIDGE 90/105.5N  (GOLD  CREEK  ANIMAL  CROSSING  WB) 

 

 

   

 

CONTENTS 
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3. Crack Summary 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

90/105.5N Gold Creek Animal Crossing WB 0017852B
7852 SC Will Smith No

Max J. Kuney Company ≈ 2012
Single Span (120'), 8-WF50G Girders, 3-Lanes (56' wide roadway)







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 55%

100%

1 3 F G 38.25 7.25 198 40%
1 3 G H 38.25 7.25 196 30%

9 45%
1 3 E F 38.25 7.25 199
1 3 D E 38.25 7.25 19

45%

1 3 B C 38.25 7.25 198 40%
1 3 C D 38.25 7.25 1910 55%

7.25 193 15%
1 2 F G 38.25 7.25 195 25%

3 15%
1 3 A B 38.25 7.25 199
1 2 G H 38.25 7.25 19

45%

20%
4 20%

1 2 D E 38.25 7.25 195
1 2 C D 38.25 7.25 19

25%

1 1 G H 38.25 7.25 194

1 2 B C 38.25 7.25 194

1 2 E F 38.25

20%
1 2 A B 38.25 7.25 192 10%

9 45%
1 1 F G 38.25 7.25 199
1 1 E F 38.25 7.25 19

45%

1 1 C D 38.25 7.25 198 40%
1 1 D E 38.25 7.25 199 45%

Ncr %
1 1 A B 38.25 7.25 194 20%
1 1 B C 38.25 7.25 197 35%

Bridge Deck Concrete Study

90/105.5N Gold Creek Animal Crossing WB 0017852B
7852 SC Will Smith No

Max J. Kuney Company ≈ 2012
Single Span (120'), 8-WF50G Girders, 3-Lanes (56' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

32%
10%



LESS CRACKING MORE CRACKING

20%

35%

40%

45%

45%

45%

20%

10%

20%

20%

25%

15%

25%

15%

45%

40%

55%

45%

45%

40%

30%

TRADITIONAL

CRACKING INTENSITY ~ BRIDGE 90/105.5N
100% = CRACK EVERY 2 FT.
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 GIR. A

 GIR. B

 GIR. C

 GIR. D

 GIR. E

 GIR. F

 GIR. G

 GIR. H

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

5/20/2015

90/105.5N

GOLD CREEK ANIMAL CROSSING WB
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BRIDGE 5/302E  (PRAIRIE CREEK  NB) 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

5/302E Prairie Creek NB 0017465A
7465 SW McNutt/Engel No

Scarsella Bros. ≈ 2009
Single-Span (77'), 8-WF42G Girders, 4-Lanes (variable wdth roadway abt. 70' wide)







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 65%

100%
1 5%2 2 G H 36.00 4.50 18

2 2 F G 36.00 4.50 180 0%
2 2 E F 36.00 5.50 181 5%

12 65%
2 2 D E 36.00 5.50 181
2 2 C D 36.00 5.50 18

5%

2 2 B C 36.00 5.50 187 40%
2 2 A B 36.00 5.50 182 10%
1 1 G H 36.00 3.50 180 0%

0 0%
1 1 F G 36.00 3.50 181
1 1 E F 36.00 5.50 18

5%

1 1 D E 36.00 5.50 181 5%
1 1 C D 36.00 5.50 1810 55%
1 1 B C 36.00 5.50 188 45%

Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 36.00 5.50 183 15%

Bridge Deck Concrete Study

5/302E Prairie Creek NB 0017465A
7465 SW McNutt/Engel No

Scarsella Bros. ≈ 2009
Single-Span (77'), 8-WF42G Girders, 4-Lanes (variable wdth roadway abt. 70' wide)

Span Bay Gir. Lt.

18%
0%



15%

45%

55%

5%

0%

5%

0% 5%

0%

5%

5%

65%

40%

10%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 5/302E
100% = CRACK EVERY 2 FT.

5/302E

PRAIRIE CREEK NB

4/8/2015

TRADITIONAL
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

5/302W Prairie Creek SB 0017465B
7465 SW McNutt/Engel No

Scarsella Bros. Unknown  ≈ 2010
Single-Span (80'), 8-WF42G Girders, 4-Lanes (variable wdth roadway abt. 76' wide)







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

Bridge Deck Concrete Study

5/302W Prairie Creek SB 0017465B
7465 SW McNutt/Engel No

Scarsella Bros. Unknown  ≈ 2010
Single-Span (80'), 8-WF42G Girders, 4-Lanes (variable wdth roadway abt. 76' wide)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 36.00 5.00 180 0%
1 1 B C 36.00 5.50 180 0%
1 1 C D 36.00 5.50 181 5%
1 1 D E 36.00 5.50 181 5%

1 5%
1 1 F G 36.00 5.50 181
1 1 E F 36.00 5.50 18

5%
1 1 G H 36.00 5.50 180 0%
2 2 A B 36.00 5.00 180 0%
2 2 B C 36.00 5.50 180 0%

3 15%
2 2 D E 36.00 5.50 182
2 2 C D 36.00 5.50 18

10%
2 2 E F 36.00 5.50 181 5%
2 2 F G 36.00 5.50 181 5%

0 0%2 2 G H 36.00 5.50 18
100%

4%
0%

15%



0%

0%

5%

5%

5%

5%

0% 0%

5%

5%

10%

15%

0%

0%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 5/302W
100% = CRACK EVERY 2 FT.

4/8/2015

5/302W

PRAIRIE CREEK SB

TRADITIONAL
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BRIDGE 9/133  (SR  9  OVER  HARVEY CREEK  ROAD) 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

9/133 SR 9 over Harvey Creek Road 0017267A
7267 NW Janice Fahning No

Scarsella Brothers ≈ 2008
Single Span (180'), 6-WF83G Girders, 2-Lane (40' wide roadway)







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

8%
0%

100%

Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 34.92 7.00 172 10%

7.00 4 17 25%
1 1 B

Bridge Deck Concrete Study

9/133 SR 9 over Harvey Creek Road 0017267A
7267 NW Janice Fahning No

Scarsella Brothers ≈ 2008
Single Span (180'), 6-WF83G Girders, 2-Lane (40' wide roadway)

Span Bay

1 1 C D 34.92
C 34.92 7.00 8 17 45%

1 1 E F 34.92 7.00 4 17 25%
1 1 D E 34.92 7.00 6 17 35%

1 2 B C 34.92 7.00 0 17 0%
1 2 A B 34.92 7.00 0 17 0%

1 2 D E 34.92 7.00 0 17 0%
1 2 C D 34.92 7.00 0 17 0%

1 3 A B 34.92 7.00 2 17 10%
1 2 E F 34.92 7.00 0 17 0%

1 3 C D 34.92 7.00 1 17 5%
1 3 B C 34.92 7.00 0 17 0%

1 3 E F 34.92 7.00 1 17 5%
1 3 D E 34.92 7.00 1 17 5%

1 4 B C 34.92 7.00 0 17 0%
1 4 A B 34.92 7.00 1 17 5%

1 4 D E 34.92 7.00 2 17 10%
1 4 C D 34.92 7.00 1 17 5%

1 5 A B 34.92 7.00 0 17 0%
1 4 E F 34.92 7.00 1 17 5%

1 5 C D 34.92 7.00 1 17 5%
1 5 B C 34.92 7.00 0 17 0%

1 5 E F 34.92 7.00 1 17 5%
1 5 D E 34.92 7.00 1 17 5%

45%

0%



10%

45%

25%

35%

25%

0%

0%

0%

0%

0%

10%

0%

5%

5%

5%

5%

0%

5%

10%

5%

0%

0%

5%

5%

5%

LESS CRACKING MORE CRACKING

TRADITIONAL

CRACKING INTENSITY ~ BRIDGE 9/133
100% = CRACK EVERY 2 FT.
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  DECK CONCRETE

9/133

SR 9 OVER HARVEY CREEK ROAD

5/22/2015
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

5/229 Mellen Street Couplet Bridge 0018473B
8473 SW Colin Newell YES

Scarella Bros. Miles Sand & Gravel 4/18/2014
Single-Span (154'), 5-WF74G Girders, 2-Lanes (43' wide roadway)





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

% Total

Lbs/cy

15.4% 33.3% 16.0%

23-40
water reducer

Grading No. 4 No. 57 No. 8

WSDOT 
Pit #

BASF

Aggregate

32
set retarder

shrink. reducer BASF

Class 2

B-333

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

B-329 B-329 B-329

MasterLife SRA

Product

7
14

MB-AE-90

Glenium 7500

0.0000%

-0.0100%

-0.0180%

-0.0230%21

56
28 -0.0280%

0

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

5/229
8473

Scarella Bros.

Source

Ash Grove
Lafarge

Type I-II
Type F

464

0018473B

116

Type, Class or Grade

0.40

Single-Span (154'), 5-WF74G Girders, 2-Lanes (43' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
4

Notes

HR water reducer

Mellen Street Couplet Bridge
SW Colin Newell

Miles Sand & Gravel
YES

4/18/2014

Concrete Test Results

5,560
5,230,000

1,129
145.5

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

223

Very Similar Mix Design as:
* Bridge 5/232NCD
* Bridge 5/232SCD
* Bridge 5/234W

Temperature

None Required

35.3%

480 1040 500 1100

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck

Deck Temperature Readings Appear to be in Error - disregard

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)

















Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 5%

100%
1 4 D E 37.17 9.25 190 0%

0 0%
1 4 C D 37.17 9.25 190
1 4 B C 37.17 9.25 19

0%

1 4 A B 37.17 9.25 190 0%
1 3 D E 37.17 9.25 190 0%

0 0%
1 3 C D 37.17 9.25 190
1 3 B C 37.17 9.25 19

0%

1 3 A B 37.17 9.25 190 0%
1 2 D E 37.17 9.25 19#N/A #N/A
1 2 C D 37.17 9.25 19#N/A #N/A

#N/A #N/A
1 2 B C 37.17 9.25 19#N/A
1 2 A B 37.17 9.25 19

#N/A

1 1 D E 37.17 9.25 190 0%
1 1 C D 37.17 9.25 191 5%
1 1 B C 37.17 9.25 190 0%

Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 37.17 9.25 190 0%

Bridge Deck Concrete Study

5/229 Mellen Street Couplet Bridge 0018473B
8473 SW Colin Newell YES

Scarella Bros. Miles Sand & Gravel 4/18/2014
Single-Span (154'), 5-WF74G Girders, 2-Lanes (43' wide roadway)

Span Bay Gir. Lt.

0%
0%



X X X

X X X

X X X

X X X

0%

0%

5%

0%

0%

0%

0%

0%

0%

0%

0%

0%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 5/229
100% = CRACK EVERY 2 FT.

X X X = CRACKS NOT COUNTED DUE TO LIMITED ACCESS

5/229

MELLEN STREET COUPLET BRIDGE

4/8/2015

PERFORMANCE BASED
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

101/31 Middle Nemah River 0018464A
8344 SW Lori Figone YES

SB Structures Bayview Redi Mix, Inc 1/14/2014
Single-Span, 5-WF50G Girders (127' bridge length), 2-Lanes (36' wide roadway)





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

if swell of concrete speciman is included, total change in length

ASR Mitigation

% Total

Lbs/cy

42.0% 20.0% 38.0%

20-30
water reducer

Grading #67 #4 Class II

WSDOT 
Pit #

BASF

Aggregate

120-140
set retarder

shrink. reducer BASF

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

PS-X-130 PS-X-130 PS-X-130

Masterlife

Product

7
14

Micro Air

Glenium 7500

0.0060%

-0.0060%

-0.0100%

-0.0160%21

56
28 -0.0180%

0

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

101/31
8344

SB Structures

Source

Ashgrove
Lafarge

Type I-II
Type F

460

0018464A

150

Type, Class or Grade

0.38

Single-Span, 5-WF50G Girders (127' bridge length), 2-Lanes (36' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
-0.0030%4

Notes

HR water reducer

Middle Nemah River
SW Lori Figone

Bayview Redi Mix, Inc
YES

1/14/2014

Concrete Test Results

5,691
4,012,122

1,677
150.1

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

230

Same Mix Design as:
* Bridge 6/8
* Bridge 101/44
* Bridge 105/4
* Bridge 105/3

at 28 days drying is 240 microstrain (0.0060% + 0.0180%)

Temperature

None Required

1350 650 1213

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck Core Deck Surface

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)

















Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

100%
1 4 D E 31.75 7.58 160 0%

0 0%
1 4 C D 31.75 7.58 160
1 4 B C 31.75 7.58 16

0%

1 4 A B 31.75 7.58 160 0%
1 3 D E 31.75 7.58 160 0%

0 0%
1 3 C D 31.75 7.58 160
1 3 B C 31.75 7.58 16

0%

1 3 A B 31.75 7.58 160 0%
1 2 D E 31.75 7.58 160 0%
1 2 C D 31.75 7.58 160 0%

0 0%
1 2 B C 31.75 7.58 160
1 2 A B 31.75 7.58 16

0%

1 1 D E 31.75 7.58 160 0%
1 1 C D 31.75 7.58 160 0%
1 1 B C 31.75 7.58 160 0%

Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 31.75 7.58 160 0%

Bridge Deck Concrete Study

101/31 Middle Nemah River 0018464A
8344 SW Lori Figone YES

SB Structures Bayview Redi Mix, Inc 1/14/2014
Single-Span, 5-WF50G Girders (127' bridge length), 2-Lanes (36' wide roadway)

Span Bay Gir. Lt.

0%
0%
0%



0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 101/31
100% = CRACK EVERY 2 FT.

P
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R
 1

 

P
IE

R
 2

 

 GIR. A

 GIR. B

 GIR. C

 GIR. D

 GIR. E

PERFORMANCE BASED

101/31

MIDDLE NEMAH RIVER

5/7/2015

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE



Evaluation	of	Performance	Based	Concrete	for	Bridge	Decks		
 

 
 

APPENDIX B 
TWO‐SPAN PRESTRESSED GIRDER BRIDGES 

BRIDGE 16/7S‐E (SOUTH SPRAGUE RAMP) 

BRIDGE 195/117 (CHENEY‐SPOKANE ROAD OVER US 195) 

BRIDGE 395/442W (US 395 OVER US 2) 

BRIDGE 16/3W (SR 16 OVER HOV) 

BRIDGE 2/8.5N‐W (BICKFORD AVE OVER US 2) 

BRIDGE 395/441N‐E (N‐E RAMP OVER N‐N RAMP) 
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BRIDGE 16/7S‐E  (SOUTH SPRAGUE RAMP)   

 

 

   

 

CONTENTS 

1. Layout Plan Sheet 

2. Field Notes 

3. Crack Summary 

4. Crack Intensity Diagram   

Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

16/7S-E
7594

Guy F. Atkinson Const.

0017594E

2-Span (154' / 148'), 4-WF83G Girders (320' bridge length), 1-Lane (27' wide roadway)

South Sprague Ramp
OR Jon Deffenbacher No

≈ 2010







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

59%

0%

2 4 C D 37.00 6.92 9 19 45%
2 4 B C 37.00 6.92 6 19 30%
2 4 A B 37.00 6.92 8 19 40%
2 3 C D 37.00 6.92 7 19 35%
2 3 B C 37.00 6.92 9 19 45%
2 3 A B 37.00 6.92 8 19 40%
2 2 C D 37.00 6.92 10 19 55%
2 2 B C 37.00 6.92 9 19 45%
2 2 A B 37.00 6.92 11 19 60%
2 1 C D 37.00 6.92 14 19 75%
2 1 B C 37.00 6.92 14 19 75%
2 1 A B 37.00 6.92 14 19 75%
1 4 C D 38.50 6.92 18 19 95%
1 4 B C 38.50 6.92 18 19 95%
1 4 A B 38.50 6.92 14 19 75%
1 3 C D 38.50 6.92 12 19 65%
1 3 B C 38.50 6.92 11 19 60%
1 3 A B 38.50 6.92 14 19 75%
1 2 C D 38.50 6.92 15 19 80%

19 45%
1 1 B C 38.50 6.92 7 19 35%

1 2 B C 38.50 6.92 13 19 70%
1 2 A B 38.50 6.92 12 19 65%

Bridge Deck Concrete Study

16/7S-E South Sprague Ramp 0017594E
7594 OR Jon Deffenbacher No

Guy F. Atkinson Const. ≈ 2010
2-Span (154' / 148'), 4-WF83G Girders (320' bridge length), 1-Lane (27' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 38.50 6.92 198 40%

1 1 C D 38.50 6.92 9

100%

95%
30%



75%

75%

75%

60%

45%

55%

40%

45%

35%

40%

30%

45%

40%

35%

45%

65%

70%

80%

75%

60%

65%

75%

95%

95%

LESS CRACKING MORE CRACKING

TRADITIONAL

CRACKING INTENSITY ~ BRIDGE 16/7S-E
100% = CRACK EVERY 2 FT.
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 GIR. A

 GIR. B

 GIR. C

 GIR. D

5/29/2015

16/7S-E

SOUTH SPRAGUE RAMP

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE
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BRIDGE 195/117 (CHENEY‐SPOKANE  ROAD  OVER  US  195) 

 

 

   

 

CONTENTS 

1. Layout Plan Sheet 

2. Mix Design Summary 

3. Field Notes 

4. Crack Summary 

5. Crack Intensity Diagram   

Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

195/117
8378

Selland Construction

0018378A

2-Span (113' / 113''), 5-WF50G Girders (226' Bridge Length), 2-Lanes (48' wide roadway)

Cheney-Spokane Road over US 195
ER Chad Simonson Yes

≈ 2014





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

% Total

Lbs/cy

water reducer

Grading

WSDOT 
Pit #

Aggregate

set retarder
shrink. reducer

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

Product

7
14
21

56
28

0

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

195/117
8378

Selland Construction

Source

0018378A

Type, Class or Grade

2-Span (113' / 113''), 5-WF50G Girders (226' Bridge Length), 2-Lanes (48' wide roadway)

oz/cy

air entrainment

Concrete 
Admixtures Manufacturer

4

Notes

HR water reducer

Cheney-Spokane Road over US 195
ER Chad Simonson Yes

10/23/2013

Concrete Test Results

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

Temperature

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck NW Corner Deck SE Corner

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 35%

100%
2 3 D E 36.85 10.00 182 10%

2 10%
2 3 C D 36.85 10.00 181
2 3 B C 36.85 10.00 18

5%

2 2 D E 36.85 10.00 181 5%
2 3 A B 36.85 10.00 181 5%

2 10%
2 2 C D 36.85 10.00 182
2 2 B C 36.85 10.00 18

10%

2 1 D E 36.85 10.00 182 10%
2 2 A B 36.85 10.00 183 15%

10.00 184 20%
2 1 A B 36.85 10.00 180 0%

1 5%
2 1 C D 36.85 10.00 182
2 1 B C 36.85 10.00 18

10%

15%
6 35%

1 3 C D 36.85 10.00 185
1 3 B C 36.85 10.00 18

30%

1 2 C D 36.85 10.00 181

1 3 A B 36.85 10.00 183

1 3 D E 36.85

5%
1 2 D E 36.85 10.00 181 5%

2 10%
1 2 B C 36.85 10.00 181
1 2 A B 36.85 10.00 18

5%

1 1 C D 36.85 10.00 181 5%
1 1 D E 36.85 10.00 181 5%

Ncr %
1 1 A B 36.85 10.00 180 0%
1 1 B C 36.85 10.00 180 0%

Bridge Deck Concrete Study

195/117 Cheney-Spokane Road over US 195 0018378A
8378 ER Chad Simonson Yes

Selland Construction 10/23/2013
2-Span (113' / 113''), 5-WF50G Girders (226' Bridge Length), 2-Lanes (48' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

10%
0%



0%

0%

5%

5%

10%

5%

5%

5%

15%

35%

30%

20%

0%

5%

10%

10%

15%

10%

10%

5%

5%

10%

5%

10%

LESS CRACKING MORE CRACKING

PERFORMANCE BASED

CRACKING INTENSITY ~ BRIDGE 195/117
100% = CRACK EVERY 2 FT.
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 GIR. E

195/117

CHENEY-SPOKANE ROAD OVER US 195

5/20/2015

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE
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BRIDGE 395/442W  (US  395  OVER  US  2) 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

395/442W US 395 SB over US 2 0017610E
7610 ER Bob Hilmes No

Graham Construction ≈ 2011
2-Span (120' / 120''), 4-WF58G Girders (240' bridge length), 2-Lanes (38' wide roadway)







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 30%

0 0%2 3 C D 40.00 10.53 20

2 3 A B 40.00 10.53 200 0%
2 3 B C 40.00 10.53 200 0%

3 15%
2 2 C D 40.00 10.53 201
2 2 B C 40.00 10.53 20

5%

2 1 C D 40.00 10.53 202 10%
2 2 A B 40.00 10.53 200 0%

1 3 C D 40.00 10.53 202 10%
5 25%

2 1 B C 40.00 10.53 206
2 1 A B 40.00 10.53 20

30%

1 3 A B 40.00 10.53 204 20%
1 3 B C 40.00 10.53 204 20%

0 0%
1 2 C D 40.00 10.53 200
1 2 B C 40.00 10.53 20

0%

1 1 C D 40.00 10.53 200 0%
1 2 A B 40.00 10.53 201 5%

Ncr %
1 1 A B 40.00 10.53 203 15%
1 1 B C 40.00 10.53 204 20%

Bridge Deck Concrete Study

395/442W US 395 SB over US 2 0017610E
7610 ER Bob Hilmes No

Graham Construction ≈ 2011
2-Span (120' / 120''), 4-WF58G Girders (240' bridge length), 2-Lanes (38' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

10%
0%

100%



15%

20%

0% 0%

0%

5% 20%

20%

10% 10%

30%

25% 0%

15%

5% 0%

0%

0%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 395/442W
100% = CRACK EVERY 2 FT.

TRADITIONAL
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395/442W

US 395 OVER US 2

5/21/2015

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE
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BRIDGE 16/3W  (SR  16  OVER  HOV) 
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2. Mix Design Summary  

3. Concrete Mix Design Form 

4. Concrete Test Results 
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6. Crack Summary 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

16/3W SR 16 Over HOV 0018189A
8189 OR Neal Uhlmeyer Yes

Mowat Construction Holroyd ≈ 2014
2-Span (141' / 141'), 6-WF59G Girders (282' bridge length), 3-Lanes (55' wide roadway)





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

This is the same mix that was used for Br. 5/434SCD

Temperature

Use of low alkali cement

1265 1440 490

Notes

HR water reducer

SR 16 Over HOV
OR Neal Uhlmeyer

Holroyd
Yes

≈ 2014

Concrete Test Results

6,458
5,461,245

1,463
146.8

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

217

2-Span (141' / 141'), 6-WF59G Girders (282' bridge length), 3-Lanes (55' wide roadway)

oz/cy

1 to 6air entrainment

Concrete 
Admixtures

BASF

Manufacturer
4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

16/3W
8189

Mowat Construction

Source

Lehigh Cement Co
Lafarge

Type I-II
Type F

480

0018189A

85

Type, Class or Grade

0.38

Master Life SRA

Product

7
14

MB AE 90

Glenium 3030 NS

-0.0100%

-0.0180%

-0.0260%21

56
28 -0.0280%

0

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

J-9 J-9 J-9

% Total

Lbs/cy

39.6% 45.1% 15.3%

25 to 45
water reducer

Grading Class 1 #67 #4

WSDOT 
Pit #

BASF

Aggregate

30 to 45
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web)

Deck Temperature Readings Not Available

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)







LAFARGE 
Lo....i..J NORTH AMERICA 

Modulus of Elasticity 

5,461,245 psi 

ASTM C-672 Scaling Resistance of Concrete Surfaces Exposed to Deicing Chemicals 

Rob Shogren. P.E. 
Technical Service Engineer 
Lafarge North America 

Procudure: ASTM C-672 

Result: Cycles 
5 
]0 
15 
25 
30 

Rating 
o 
o 
o 
o 
o 

QC
Highlight

QC
Highlight



 

 

 

 
Lafarge North America Concrete Lab 
5400 W Marginal Way SW 
Seattle, WA. 98106 
 
Report To:  Holroyd       Date: September 30, 2011 
Attention:  Quality Control Personnel 

 
Subject:                             Electrical Indication of Concrete’s Ability to Resist Chloride Ion Penetration: ASTM C-1202 

 

Tested Materials: Date Sampled:                     August 2, 2011      

Mix Design:    Nalley Valley HPC    

       
 

Curing:                              ASTM C-1202 Standard Cure   

 

                      

Results:   

               

Age      Coulombs 

56 day        1463 
      

 

 
*The ASTM C-1202 procedure was followed.  

 

 

The test result is only valid if the aggregate(s) sample(s) is(are) representative of the current production and it is to be noted that Lafarge has no knowledge of 

the representatives of the sample received for testing.  Also, material quality can vary with different locations in a quarry.  It is recommended that testing be 

carried out on an annual basis or more frequently if a variation in stone quality is suspected. 

 

Although the Lafarge North America Seattle Concrete Lab. applies state-of-the-art test methods, Lafarge North America. and its affiliates (Lafarge) can not 

guarantee the results shown above and shall assume no liability whatsoever for any errors in such results and for the consequence of such errors. 

 

 
Rob Shogren, P.E. 

Technical Service Engineer 

Lafarge North America 
 



 

 

 

 
Lafarge North America Concrete Lab 
5400 W Marginal Way SW 
Seattle, WA. 98106 
 
Report To:  Holroyd         Date: September 30, 2011 
Attention:  Quality Control Personnel 

 
Subject:                             Length Change of Hardened Hydraulic-Cement Concrete Using Procedures of ASTM C-157 

 

Tested Materials:  Date Sampled:                   August 2, 2011       

Source of Aggregates:   Holroyd 
       

Mix Design: WSDOT HPC 

   

 

Results: Slump: 4.5”  Specimen Size: 4”x4”x10” 

   Temp: 64
F 

  Consolidation:  Rodding 

    Initial Cure:      Lime water submersion (28 day initial cure) 

       

Age (Days) After Initial Cure   Percent Length Change (Average of 3) 

7       0.010 

14       0.018 

         21       0.026 

                        28 (final)      0.028 
  

 

 
*The ASTM C-157 procedure was followed.  

 

The test result is only valid if the aggregate(s) sample(s) is(are) representative of the current production and it is to be noted that Lafarge has no knowledge of 

the representatives of the sample received for testing.  Also, material quality can vary with different locations in a quarry.  It is recommended that testing be 

carried out on an annual basis or more frequently if a variation in stone quality is suspected. 

 

Although the Lafarge North America Seattle Concrete Lab. applies state-of-the-art test methods, Lafarge North America. and its affiliates (Lafarge) can not 

guarantee the results shown above and shall assume no liability whatsoever for any errors in such results and for the consequence of such errors. 

 

 
Rob Shogren, P.E.  

Technical Service Engineer 

Lafarge North America 

 





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 35%

2 4 E F 35.25 9.58 2 18 10%
2 4 D E 35.25 9.58 4 18 20%
2 4 C D 35.25 9.58 6 18 35%
2 4 B C 35.25 9.58 5 18 30%
2 4 A B 35.25 9.58 3 18 15%
2 3 E F 35.25 9.58 1 18 5%
2 3 D E 35.25 9.58 1 18 5%
2 3 C D 35.25 9.58 2 18 10%
2 3 B C 35.25 9.58 1 18 5%
2 3 A B 35.25 9.58 1 18 5%
2 2 E F 35.25 9.58 3 18 15%
2 2 D E 35.25 9.58 2 18 10%
2 2 C D 35.25 9.58 1 18 5%
2 2 B C 35.25 9.58 3 18 15%
2 2 A B 35.25 9.58 0 18 0%
2 1 E F 35.25 9.58 3 18 15%
2 1 D E 35.25 9.58 0 18 0%
2 1 C D 35.25 9.58 0 18 0%
2 1 B C 35.25 9.58 0 18 0%
2 1 A B 35.25 9.58 3 18 15%
1 4 E F 35.25 9.58 3 18 15%
1 4 D E 35.25 9.58 3 18 15%
1 4 C D 35.25 9.58 4 18 20%
1 4 B C 35.25 9.58 4 18 20%
1 4 A B 35.25 9.58 3 18 15%
1 3 E F 35.25 9.58 1 18 5%
1 3 D E 35.25 9.58 1 18 5%
1 3 C D 35.25 9.58 1 18 5%
1 3 B C 35.25 9.58 0 18 0%
1 3 A B 35.25 9.58 0 18 0%
1 2 E F 35.25 9.58 0 18 0%
1 2 D E 35.25 9.58 1 18 5%
1 2 C D 35.25 9.58 1 18 5%
1 2 B C 35.25 9.58 0 18 0%
1 2 A B 35.25 9.58 0 18 0%

C 35.25 9.58 1 18 5%

1 1 E F 35.25 9.58 1 18 5%
1 1 D E 35.25 9.58 2 18 10%

Bridge Deck Concrete Study

16/3W SR 16 Over HOV 0018189A
8189 OR Neal Uhlmeyer Yes

Mowat Construction Holroyd ≈ 2014
2-Span (141' / 141'), 6-WF59G Girders (282' bridge length), 3-Lanes (55' wide roadway)

Span Bay

1 1 C D 35.25

Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 35.25 9.58 182 10%

9.58 0 18 0%
1 1 B

100%

9%
0%
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0%
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15%
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5%

10%

5%

5%

15%

30%
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20%

10%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 16/3W
100% = CRACK EVERY 2 FT.

PERFORMANCE BASED
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  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

16/3W

SR 16 OVER HOV

5/29/2015
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

N-W Ramp (Bickford Ave) over US 2
NW Mark Sawyer

Concrete Nor'West
Yes

4/3/2013
2-Span (145' / 145'), 4-WF66G Girders (290' bridge length), 1-Lane (32' wide roadway)

2/8.5N-W
8286

Granite Construction

0018286A





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

Shrinkage test was done with w/c ratio = 0.36

Temperature

Use of low Alkali cement

1620 1238 300

Notes

HR water reducer

N-W Ramp (Bickford Ave) over US 2
NW Mark Sawyer

Concrete Nor'West
Yes

4/3/2013

SF 100

Concrete Test Results

6,630

1,548
147.0

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

230

2-Span (145' / 145'), 4-WF66G Girders (290' bridge length), 1-Lane (32' wide roadway)

oz/cy

1-10air entrainment

Concrete 
Admixtures

BASF

Manufacturer
-0.0180%4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

2/8.5N-W
8286

Granite Construction

Source

Ash Grove
Lafarge

Type I/II Low Alkali

Type F

10

480

0018286A

90

Type, Class or Grade

0.40

MasterLife SRA 20

Product

7
14

AE-90

Glenium 7500

-0.0030%

-0.0220%

-0.0270%

21

56
28 -0.0317%

0

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

D-306 D-306 D-306

% Total

Lbs/cy

48.5% 39.0% 9.5%

23
water reducer

Grading #57 Class 2
Sand #8

WSDOT 
Pit #

BASF

Aggregate

64
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web)

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

0%

2 4 C D 36.25 8.75 0 18 0%
2 4 B C 36.25 8.75 3 18 15%
2 4 A B 36.25 8.75 3 18 15%
2 3 C D 36.25 8.75 0 18 0%
2 3 B C 36.25 8.75 1 18 5%
2 3 A B 36.25 8.75 0 18 0%
2 2 C D 36.25 8.75 0 18 0%
2 2 B C 36.25 8.75 2 18 10%
2 2 A B 36.25 8.75 1 18 5%
2 1 C D 36.25 8.75 2 18 10%
2 1 B C 36.25 8.75 2 18 10%
2 1 A B 36.25 8.75 2 18 10%
1 4 C D 36.25 8.75 0 18 0%
1 4 B C 36.25 8.75 4 18 20%
1 4 A B 36.25 8.75 4 18 20%
1 3 C D 36.25 8.75 0 18 0%
1 3 B C 36.25 8.75 0 18 0%
1 3 A B 36.25 8.75 0 18 0%
1 2 C D 36.25 8.75 0 18 0%

18 15%

1 2 B C 36.25 8.75 0 18 0%
1 2 A B 36.25 8.75 0 18 0%

Bridge Deck Concrete Study

2/8.5N-W N-W Ramp (Bickford Ave) over US 2 0018286A
8286 NW Mark Sawyer Yes

Granite Construction Concrete Nor'West 4/3/2013
2-Span (145' / 145'), 4-WF66G Girders (290' bridge length), 1-Lane (32' wide roadway)

Span Bay

1 1 C D 36.25
C 36.25 8.75 3

Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 36.25 8.75 181 5%

8.75 3 18 15%
1 1 B

100%

6%
0%

20%



15%

15%

5% 0%

0%

0%

0%

0%

0%

20%

20%

0%

10%

10%

10%

5%

10%

0%

0%

5%

0%

15%

15%

0%

LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 2/8.5N-W
100% = CRACK EVERY 2 FT.

PERFORMANCE BASED
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  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

2/8.5N-W

N-W RAMP (BICKFORD AVE) OVER US 2

5/21/2015
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

395/441N-E
7610

Graham Construction

0017610E

2-Span (110' / 110''), 4-WF58G Girders (220' bridge length), 2-Lanes (37' wide roadway)

N-E Ramp Over N-N Ramp
ER Bob Hilmes

Central Pre-Mix Conc.
Yes

7/29/2010





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

This was pilot bridge for performance based mix design

Original contract called for a different bridge to use the 
performance based specification, but schedule conflicts 
necessitated changing to this bridge.

Temperature

Low Alkali Cement and Flyash

24.0% 1400.0%

490 1090 300 710 420

Notes

HR water reducer

N-E Ramp Over N-N Ramp
ER Bob Hilmes

Central Pre-Mix Conc.
Yes

7/29/2010

Concrete Test Results

5,660

1,452
140.6

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

220

2-Span (110' / 110''), 4-WF58G Girders (220' bridge length), 2-Lanes (37' wide roadway)

oz/cy

15 to 45air entrainment

Concrete 
Admixtures

WR Grace

Manufacturer
4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

395/441N-E
7610

Graham Construction

Source

Lafarge
Wabamun/Sundance

Type I
Type F

435

0017610E

130

Type, Class or Grade

0.39

Eclipse Plus

Product

7
14

Daravair 1000
WRDA 64
Adva 190 or 195

-0.0100%

-0.0160%

-0.0250%21

56
28 -0.0340%

0

PS C-173
PS C-110

PS  C-297
PS C-120

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

PS C-173
PS C-107

PS C-173
PS C-108

PS C-173
PS C-109

% Total

Lbs/cy

16.0% 36.0% 10.0%

11 to 25
water reducer

Grading 1½ Round 3/4 Round 3/8 Round

WSDOT 
Pit #

WR Grace
WR Grace

Aggregate

128
set retarder

shrink. reducer WR Grace

15 to 40

Course
Sand

Blend
Sand

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (Contractor) In Deck Under Barrier In Deck Over Gir. D

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 5%

100%
1 5%2 3 C D 36.67 10.42 18

2 3 A B 36.67 10.42 180 0%
2 3 B C 36.67 10.42 180 0%

10.42 180 0%
2 2 A B 36.67 10.42 180 0%

0 0%
2 2 C D 36.67 10.42 180
2 2 B C 36.67 10.42 18

0%

0%
0 0%

2 1 B C 36.67 10.42 180
2 1 A B 36.67 10.42 18

0%

1 3 A B 36.67 10.42 180

1 3 C D 36.67 10.42 180

2 1 C D 36.67

0%
1 3 B C 36.67 10.42 180 0%

0 0%
1 2 C D 36.67 10.42 180
1 2 B C 36.67 10.42 18

0%

1 1 C D 36.67 10.42 180 0%
1 2 A B 36.67 10.42 180 0%

Ncr %
1 1 A B 36.67 10.42 180 0%
1 1 B C 36.67 10.42 180 0%

Bridge Deck Concrete Study

395/441N-E N-E Ramp Over N-N Ramp 0017610E
7610 ER Bob Hilmes Yes

Graham Construction Central Pre-Mix Conc. 7/29/2010
2-Span (110' / 110''), 4-WF58G Girders (220' bridge length), 2-Lanes (37' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

0%
0%



0%

0%

0% 0%

0%

0% 0%

0%

0% 0%

0%

0% 0%

0%

0% 5%
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0%

LESS CRACKING MORE CRACKING

PERFORMANCE BASED

CRACKING INTENSITY ~ BRIDGE 395/441N-E
100% = CRACK EVERY 2 FT.
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N-E RAMP OVER N-N RAMP

5/21/2015
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APPENDIX C 
MULTI‐SPAN PRESTRESSED GIRDER BRIDGES 

BRIDGE 3034A (MANETTE BRIDGE) 

BRIDGE 90/106N (Gold CREEK WB) 

6/115 (SOUTH FORK CHEHALIS RIVER) 

BRIDGE 5/234W (I‐5 OVER BLAKESLEE JUNCTION RAILROAD) 

BRIDGE 105/4 (NORTH RIVER) 

BRIDGE 105/3 (SMITH CREEK) 

BRIDGE 6/8 (WILLAPA RIVER) 

BRIDGE 5/232NCD (SKOOKUMCHUCK RIVER NBCD) 

BRIDGE 5/232SCD (SKOOKUMCHUCK RIVER SBCD) 

BRIDGE 101/44 (BONE RIVER) 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Manette Bridge
OR Michele Britton No

≈ 2011
7-Span (160' / 250' / 250' / 250' / 250' / 250' / 140'), 4-P.C./P.T. Girders (1550' bridge length), 2-Lanes (44' wide)

303/4A
7926

Manson-Mowat, A J.V.

0017926A

















Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 100%

4 3 B C 62.50 11.58 #N/A 31 #N/A
4 3 A B 62.50 11.58 #N/A 31 #N/A
4 2 C D 62.50 11.58 #N/A 31 #N/A
4 2 B C 62.50 11.58 #N/A 31 #N/A
4 2 A B 62.50 11.58 #N/A 31 #N/A
4 1 C D 62.50 11.58 #N/A 31 #N/A
4 1 B C 62.50 11.58 #N/A 31 #N/A
4 1 A B 62.50 11.58 #N/A 31 #N/A
3 4 C D 62.50 11.58 #N/A 31 #N/A
3 4 B C 62.50 11.58 #N/A 31 #N/A
3 4 A B 62.50 11.58 #N/A 31 #N/A
3 3 C D 62.50 11.58 #N/A 31 #N/A
3 3 B C 62.50 11.58 #N/A 31 #N/A
3 3 A B 62.50 11.58 #N/A 31 #N/A
3 2 C D 62.50 11.58 #N/A 31 #N/A
3 2 B C 62.50 11.58 #N/A 31 #N/A
3 2 A B 62.50 11.58 #N/A 31 #N/A
3 1 C D 62.50 11.58 #N/A 31 #N/A
3 1 B C 62.50 11.58 #N/A 31 #N/A
3 1 A B 62.50 11.58 #N/A 31 #N/A
2 4 C D 62.50 11.58 #N/A 31 #N/A
2 4 B C 62.50 11.58 #N/A 31 #N/A
2 4 A B 62.50 11.58 #N/A 31 #N/A
2 3 C D 62.50 11.58 #N/A 31 #N/A
2 3 B C 62.50 11.58 #N/A 31 #N/A
2 3 A B 62.50 11.58 #N/A 31 #N/A
2 2 C D 62.50 11.58 #N/A 31 #N/A
2 2 B C 62.50 11.58 #N/A 31 #N/A
2 2 A B 62.50 11.58 #N/A 31 #N/A
2 1 C D 62.50 11.58 #N/A 31 #N/A
2 1 B C 62.50 11.58 #N/A 31 #N/A
2 1 A B 62.50 11.58 #N/A 31 #N/A
1 3 C D 62.50 11.58 29 31 95%
1 3 B C 62.50 11.58 32 31 100%
1 3 A B 62.50 11.58 28 31 90%
1 2 C D 51.00 11.82 14 26 55%

19 70%
1 1 B C 38.67 12.24 10 19 55%

1 2 B C 51.00 11.82 17 26 65%
1 2 A B 51.00 11.82 14 26 55%

Bridge Deck Concrete Study

303/4A Manette Bridge 0017926A
7926 OR Michele Britton No

Manson-Mowat, A J.V. ≈ 2011
7-Span (160' / 250' / 250' / 250' / 250' / 250' / 140'), 4-P.C./P.T. Girders (1550' bridge length), 2-Lanes (44' wide)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 38.67 12.24 199 45%

1 1 C D 38.67 12.24 13

73%
45%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 100%

Bridge Deck Concrete Study

303/4A Manette Bridge 0017926A
7926 OR Michele Britton No

Manson-Mowat, A J.V. ≈ 2011
7-Span (160' / 250' / 250' / 250' / 250' / 250' / 140'), 4-P.C./P.T. Girders (1550' bridge length), 2-Lanes (44' wide)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

73%
45%

0%

7 3 C D 62.50 34.83 15 31 50%
7 3 B C 62.50 34.83 16 31 50%
7 3 A B 62.50 34.83 15 31 50%
7 2 C D 62.50 34.83 27 31 85%
7 2 B C 62.50 34.83 23 31 75%
7 2 A B 62.50 34.83 22 31 70%
7 1 C D 62.50 11.58 42 31 100%
7 1 B C 62.50 11.58 47 31 100%
7 1 A B 62.50 11.58 47 31 100%
6 4 C D 62.50 11.58 #N/A 31 #N/A
6 4 B C 62.50 11.58 #N/A 31 #N/A
6 4 A B 62.50 11.58 #N/A 31 #N/A
6 3 C D 62.50 11.58 #N/A 31 #N/A
6 3 B C 62.50 11.58 #N/A 31 #N/A
6 3 A B 62.50 11.58 #N/A 31 #N/A
6 2 C D 62.50 11.58 #N/A 31 #N/A
6 2 B C 62.50 11.58 #N/A 31 #N/A
6 2 A B 62.50 11.58 #N/A 31 #N/A
6 1 C D 62.50 11.58 #N/A 31 #N/A
6 1 B C 62.50 11.58 #N/A 31 #N/A
6 1 A B 62.50 11.58 #N/A 31 #N/A
5 4 C D 62.50 11.58 #N/A 31 #N/A
5 4 B C 62.50 11.58 #N/A 31 #N/A
5 4 A B 62.50 11.58 #N/A 31 #N/A
5 3 C D 62.50 11.58 #N/A 31 #N/A
5 3 B C 62.50 11.58 #N/A 31 #N/A
5 3 A B 62.50 11.58 #N/A 31 #N/A
5 2 C D 62.50 11.58 #N/A 31 #N/A
5 2 B C 62.50 11.58 #N/A 31 #N/A
5 2 A B 62.50 11.58 #N/A 31 #N/A
5 1 C D 62.50 11.58 #N/A 31 #N/A
5 1 B C 62.50 11.58 #N/A 31 #N/A
5 1 A B 62.50 11.58 #N/A 31 #N/A
4 4 C D 62.50 11.58 #N/A 31 #N/A
4 4 B C 62.50 11.58 #N/A 31 #N/A
4 4 A B 62.50 11.58 #N/A 31 #N/A
4 3 C D 62.50 11.58 #N/A 31 #N/A

100%
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

90/106N Gold Creek WB 0017852D
7852 SC Will Smith No

Max J. Kuney Company ≈ 2012
6-Span (155' / 155' / 155' / 155' / 155' / 155'), 7-WF74G Girders (930' bridge length), 3-Lanes (56' wide roadway)









Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%

2 2 B C 38.75 8.50
9 45%

2 1 D E 38.75 8.50 191

B 38.75 8.50 192 2 A
199 45%

2 2 D E 38.75

1 4 F G 38.07 8.50 195

2 10%
2 1 F G 38.75 8.50 195 25%

25%

5%
2 1 E F 38.75 8.50 19

10%
2 1

5 25%
1 4 E F 38.07 8.50 194
1 4 D E 38.07 8.50 19

20%

C D 38.75 8.50 192 10%

2 10%
2 1 B C

1 4 B C 38.07 8.50 195 25%
1 4 C D 38.07 8.50 193 15%

11 60%
1 4 A B 38.07 8.50 193
1 3 F G 38.07 8.50 19

15%

1 3 D E 38.07 8.50 1914 75%
1 3 E F 38.07 8.50 1911 60%

8.50 198 40%
1 3 A B 38.07 8.50 199 45%

12 65%
1 3 C D 38.07 8.50 1912
1 3 B C 38.07 8.50 19

65%

55%
10 55%

1 2 E F 38.07 8.50 1911
1 2 D E 38.07 8.50 19

60%

38.75 8.50 192
2 1 A B 38.75 8.50 19

1 2 A B 38.07 8.50 1910

1 2 C D 38.07 8.50 1910

1 2 F G 38.07

55%
1 2 B C 38.07 8.50 199 45%

10 55%
1 1 F G 38.07 8.50 199
1 1 E F 38.07 8.50 19

45%

1 1 C D 38.07 8.50 199 45%
1 1 D E 38.07 8.50 199 45%

Ncr %
1 1 A B 38.07 8.50 197 35%
1 1 B C 38.07 8.50 199 45%

8.50 199 45%

Bridge Deck Concrete Study

90/106N Gold Creek WB 0017852D
7852 SC Will Smith No

2 2 C D 38.75 8.50 199 45%

Max J. Kuney Company ≈ 2012
6-Span (155' / 155' / 155' / 155' / 155' / 155'), 7-WF74G Girders (930' bridge length), 3-Lanes (56' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

2 2 F G 38.75 8.50 1910 55%
2 2 E F 38.75 8.50 199 45%

2 3 B C 38.75 8.50 1911 60%
2 3 A B 38.75 8.50 1912 65%

2 3 D E 38.75 8.50 1913 70%
2 3 C D 38.75 8.50 1912 65%

2 3 E F 38.75 8.50 1913 70%

44%
5%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Ncr %

Bridge Deck Concrete Study

90/106N Gold Creek WB 0017852D
7852 SC Will Smith No

Max J. Kuney Company ≈ 2012
6-Span (155' / 155' / 155' / 155' / 155' / 155'), 7-WF74G Girders (930' bridge length), 3-Lanes (56' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

44%
5%

2 3 F G 38.75 8.50 1913 70%

2 4 B C 38.75 8.50 196 30%
2 4 A B 38.75 8.50 196 30%

2 4 D E 38.75 8.50 196 30%
2 4 C D 38.75 8.50 197 35%

2 4 F G 38.75 8.50 195 25%
2 4 E F 38.75 8.50 196 30%

3 1 B C 38.75 8.50 1914 75%
3 1 A B 38.75 8.50 198 40%

3 1 D E 38.75 8.50 1911 60%
3 1 C D 38.75 8.50 1912 65%

3 1 F G 38.75 8.50 1911 60%
3 1 E F 38.75 8.50 199 45%

3 2 B C 38.75 8.50 1911 60%
3 2 A B 38.75 8.50 199 45%

3 2 D E 38.75 8.50 1912 65%
3 2 C D 38.75 8.50 1911 60%

3 2 F G 38.75 8.50 1911 60%
3 2 E F 38.75 8.50 1911 60%

3 3 B C 38.75 8.50 195 25%
3 3 A B 38.75 8.50 198 40%

3 3 C D 38.75 8.50 197 35%

3 3 E F 38.75 8.50 197 35%
3 3 D E 38.75 8.50 198 40%

3 4 A B 38.75 8.50 195 25%
3 3 F G 38.75 8.50 196 30%

3 4 C D 38.75 8.50 196 30%
3 4 B C 38.75 8.50 196 30%

3 4 E F 38.75 8.50 197 35%
3 4 D E 38.75 8.50 196 30%

4 1 A B 38.75 8.50 198 40%
3 4 F G 38.75 8.50 197 35%

4 1 C D 38.75 8.50 1911 60%
4 1 B C 38.75 8.50 198 40%

4 1 E F 38.75 8.50 197 35%
4 1 D E 38.75 8.50 1911 60%

4 2 A B 38.75 8.50 1911 60%
4 1 F G 38.75 8.50 197 35%

4 2 C D 38.75 8.50 1912 65%
4 2 B C 38.75 8.50 1912 65%

4 2 D E 38.75 8.50 1910 55%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Ncr %

Bridge Deck Concrete Study

90/106N Gold Creek WB 0017852D
7852 SC Will Smith No

Max J. Kuney Company ≈ 2012
6-Span (155' / 155' / 155' / 155' / 155' / 155'), 7-WF74G Girders (930' bridge length), 3-Lanes (56' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

44%
5%

1911 60%
4 4 A B 38.75 8.50 1910 55%

1912 65%
4 4 D E 38.75 8.50 1913 70%
4 4 C D 38.75 8.50 1914 75%

4 4 E F 38.75 8.50

195 25%
5 1 A B 38.75 8.50 194 20%
4 4 F G 38.75 8.50 199 45%

5 1 B C 38.75 8.50

4 2 E F 38.75 8.50 1911 60%

4 3 A B 38.75 8.50 1913 70%
4 2 F G 38.75 8.50 1911 60%

4 3 C D 38.75 8.50 1915 80%
4 3 B C 38.75 8.50 1915 80%

1913 70%
4 3 E F 38.75 8.50 1913 70%
4 3 D E 38.75 8.50 1914 75%

F G 38.75 8.504 3

4 4 B C 38.75 8.50

5
5
5
5
5
5

5
5
5
5
5
5
5
5
5

A
B
C
D
E
F
A
B

D
E
F

1
1

E
F

1
1
1
1
2
2
2
2
2
2
3
3
3
3
3

5
5
5
5
6
6
6

5
5
5

C
D

3
4
4
4
4
4
4

A
B
C

D
E
F
G
B
C
D
E
F
G
B
C
D
E
F
G

C

A
B
C
D
E
F

8.50

38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75
38.75

B
C
D
E
F
G
B

8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50

38.75
38.07
38.07
38.07

8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50
8.50

5
5
4
7
10
9
8
7
6
8
8
9
7
8
7
8
6

65%
70%

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

19
19
19
19
19
19

9
12
13

197
9
5
6
4

C
D1

25%
25%
20%
35%
55%
45%
40%
35%
30%
40%
40%
45%
35%
40%
35%
40%
30%
35%
45%
25%
30%
20%
45%

19



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Ncr %

Bridge Deck Concrete Study

90/106N Gold Creek WB 0017852D
7852 SC Will Smith No

Max J. Kuney Company ≈ 2012
6-Span (155' / 155' / 155' / 155' / 155' / 155'), 7-WF74G Girders (930' bridge length), 3-Lanes (56' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100

44%
5%

100%

6

6
6

D
E
F

E
F
G

8.5038.07
38.07
38.07

65%
65%

19
19

12
128.50

8.50

1
1
1

6 2 B C 38.07 8.50 10 19 55%

65%
6 2 A B 38.07 8.50 9 19 45%

1912

6 2 D E 38.07 8.50 11 19 60%
6 2 C D 38.07 8.50 9 19 45%

6 2 F G 38.07 8.50 10 19 55%
6 2 E F 38.07 8.50 10 19 55%

6 3 B C 38.07 8.50 5 19 25%
6 3 A B 38.07 8.50 6 19 30%

6 3 D E 38.07 8.50 9 19 45%
6 3 C D 38.07 8.50 6 19 30%

6 3 F G 38.07 8.50 8 19 40%
6 3 E F 38.07 8.50 7 19 35%

6 4 B C 38.07 8.50 5 19 25%
6 4 A B 38.07 8.50 3 19 15%

4 D E 38.07 8.50 5 19 25%
6 4 C D 38.07 8.50 4 19 20%

6 4 F G 38.07 8.50 3 19 15%
6 4 E F 38.07 8.50 5 19 25%
6



35%

45%

45%

45%

55%

45%

55%

45%

55%

55%

60%

40%

45%

65%

65%

75%

60%

60%

15%

25%

15%

25%

20%

25%

10%

10%

10%

5%

10%

25% 55%

45%

45%

45%

45%

45% 65%

60%

65%

70%

70%

70%

30%

30%

35%

30%

30%

25%

40%

75%

65%

60%

45%

60% 60%

60%

65%

60%

60%

45% 40%

25%

35%

40%

35%

30% 35%

35%

30%

30%

30%

25%

40%

40%

60%

60%

35%

35% 60%

60%

55%

65%

65%

60% 70%

80%

80%

75%

70%

70% 45%

65%

70%

75%

60%

55% 20%

25%

25%

25%

20%

35%

55%

45%

40%

35%

30%

40%

40%

45%

35%

40%

35%

40%

30%

35%

45%

25%

30%

20%
65%

65%

65%

70%

65%

45%
45%

55%

45%

60%

55%

55%

30%

25%

30%

45%

35%

40%
15%

25%

25%

20%

25%

15%

LESS CRACKING MORE CRACKING

TRADITIONAL

CRACKING INTENSITY ~ BRIDGE 90/106N
100% = CRACK EVERY 2 FT.
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  INSPECTION DATE
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GOLD CREEK WB

5/20/2015
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

6/115
7587

Scarsella Bros.

0017587A

5-Span (160' / 160' / 160' / 142.5' / 142.5'), 5-WF74G Girders (765' bridge length), 2-Lanes (40' wide roadway)

South Fork Chehalis River
SW Collin Newell

Unknown
No

 ≈ 2009









Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

5%
2 4 C

35%

200 0%2 4 D E 40.00 8.35
0 0%

2 3 D E 40.00 8.35 204

40%
2 2 D E 40.00 8.35 207

3 15%
2 4 B C 40.00 8.35 201

D 40.00 8.35 20

8 40%
2 2 C D 40.00 8.35 208
2 2 B C 40.00 8.35 20
2 2 A B 40.00 8.35 206 30%
2 1 D E 40.00 8.35 207 35%

8 40%
2 1 C D 40.00 8.35 2010
2 1 B C 40.00 8.35 20

50%

2 1 A B 40.00 8.35 208 40%
1 4 D E 40.00 8.35 201 5%

0 0%
1 4 C D 40.00 8.35 200
1 4 B C 40.00 8.35 20

0%

1 4 A B 40.00 8.35 200 0%
1 3 D E 40.00 8.35 205 25%

3 15%
1 3 C D 40.00 8.35 204
1 3 B C 40.00 8.35 20

20%

1 3 A B 40.00 8.35 203 15%

20%
2 4 A B 40.00 8.35 20

30%
2 3 C D 40.00 8.35 204 20%

6 30%
2 3 B C 40.00 8.35 206
2 3 A B 40.00 8.35 20

1 2 D E 40.00 8.35 205 25%
1 2 C D 40.00 8.35 206 30%

5 25%
1 2 B C 40.00 8.35 203
1 2 A B 40.00 8.35 20

15%

1 1 D E 40.00 8.35 206 30%
1 1 C D 40.00 8.35 206 30%
1 1 B C 40.00 8.35 205 25%

Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 40.00 8.35 204 20%

Bridge Deck Concrete Study

6/115 South Fork Chehalis River 0017587A
7587 SW Collin Newell No

3 1 A B 40.00 8.35 2010 50%

Scarsella Bros.  ≈ 2009
5-Span (160' / 160' / 160' / 142.5' / 142.5'), 5-WF74G Girders (765' bridge length), 2-Lanes (40' wide roadway)

Span Bay Gir. Lt.

3 1 B C 40.00 8.35 2010 50%
3 1 C D 40.00 8.35 2012 60%
3 1 D E 40.00 8.35 2012 60%
3 2 A B 40.00 8.35 2010 50%
3 2 B C 40.00 8.35 2011 55%
3 2 C D 40.00 8.35 2013 65%
3 2 D E 40.00 8.35 2012 60%
3 3 A B 40.00 8.35 2011 55%

32%
0%

65%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =
Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

6/115 South Fork Chehalis River 0017587A
7587 SW Collin Newell No

Scarsella Bros.  ≈ 2009
5-Span (160' / 160' / 160' / 142.5' / 142.5'), 5-WF74G Girders (765' bridge length), 2-Lanes (40' wide roadway)

Span Bay Gir. Lt.

32%
0%

65%

100%

3 3 B C 40.00 8.35 2013 65%
3 3 C D 40.00 8.35 2012 60%
3 3 D E 40.00 8.35 2012 60%
3 4 A B 40.00 8.35 204 20%
3 4 B C 40.00 8.35 209 45%
3 4 C D 40.00 8.35 2011 55%
3 4 D E 40.00 8.35 2010 50%
4 1 A B 35.63 8.35 183 15%
4 1 B C 35.63 8.35 182 10%
4 1 C D 35.63 8.35 182 10%
4 1 D E 35.63 8.35 182 10%
4 2 A B 35.63 8.35 188 45%
4 2 B C 35.63 8.35 187 40%
4 2 C D 35.63 8.35 187 40%
4 2 D E 35.63 8.35 187 40%
4 3 A B 35.63 8.35 187 40%
4 3 B C 35.63 8.35 186 35%
4 3 C D 35.63 8.35 185 30%
4 3 D E 35.63 8.35 185 30%
4 4 A B 35.63 8.35 180 0%
4 4 B C 35.63 8.35 180 0%
4 4 C D 35.63 8.35 182 10%
4 4 D E 35.63 8.35 180 0%
5 1 A B 35.63 8.35 184 20%
5 1 B C 35.63 8.35 181 5%
5 1 C D 35.63 8.35 180 0%
5 1 D E 35.63 8.35 182 10%
5 2 A B 35.63 8.35 1810 55%
5 2 B C 35.63 8.35 1810 55%
5 2 C D 35.63 8.35 1810 55%
5 2 D E 35.63 8.35 189 50%
5 3 A B 35.63 8.35 1810 55%
5 3 B C 35.63 8.35 189 50%
5 3 C D 35.63 8.35 189 50%
5 3 D E 35.63 8.35 189 50%
5 4 A B 35.63 8.35 189 50%
5 4 B C 35.63 8.35 188 45%
5 4 C D 35.63 8.35 186 35%
5 4 D E 35.63 8.35 186 35%
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

I-5 Over Blakeslee Jct RR
SW Colin Newell

Miles Sand & Gravel
YES

3/25/2013
3-Span (126' / 110' / 164.5'), 6-WF83G & WF74G Girders (400.5' bridge length), 3-Lanes (58' wide roadway)

5/234W
8272

Cascade Bridge

0018272C





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

Same Mix Design as:
* Bridge 5/232NCD
* Bridge 5/232SCD

Very Similar Mix Design as:
* Bridge 5/229

Temperature

None Required

35.3%

480 1040 500 1100

Notes

HR water reducer

I-5 Over Blakeslee Jct RR
SW Colin Newell

Miles Sand & Gravel
YES

3/25/2013

Concrete Test Results

5,507

1,350
145.5

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

223

3-Span (126' / 110' / 164.5'), 6-WF83G & WF74G Girders (400.5' bridge length), 3-Lanes (58' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

5/234W
8272

Cascade Bridge

Source

Lafarge
Lafarge

Type I-II
Type F

464

0018272C

116

Type, Class or Grade

0.40

MasterLife SRA

Product

7
14

MB-AE-90

Glenium 7500

0.0000%

-0.0100%

-0.0170%

-0.0260%21

56
28 -0.0300%

0

B-333

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

B-329 B-329 B-329

% Total

Lbs/cy

15.4% 33.3% 16.0%

23-40
water reducer

Grading No. 4 No. 57 No. 8

WSDOT 
Pit #

BASF

Aggregate

32
set retarder

shrink. reducer BASF

Class 2

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web)

Deck Temperature Readings Not Available

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 25%

3 1 E F 32.27 10.43 163 20%
3 1 D E 32.27 10.43 161 5%
3 1 C D 32.27 10.43 161 5%
3 1 B C 32.27 10.43 162 15%
3 1 A B 32.27 10.43 162 15%
2 3 E F 36.67 10.43 181 5%
2 3 D E 36.67 10.43 181 5%

Bridge Deck Concrete Study

5/234W I-5 Over Blakeslee Jct RR 0018272C
8272 SW Colin Newell YES

2 3 C D 36.67 10.43 181 5%

Cascade Bridge Miles Sand & Gravel 3/25/2013
3-Span (126' / 110' / 164.5'), 6-WF83G & WF74G Girders (400.5' bridge length), 3-Lanes (58' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 30.80 10.43 151 5%
1 1 B C 30.80 10.43 151 5%
1 1 C D 30.80 10.43 151 5%
1 1 D E 30.80 10.43 153 20%

2 15%
1 2 A B 30.80 10.43 152
1 1 E F 30.80 10.43 15

15%
1 2 B C 30.80 10.43 151 5%
1 2 C D 30.80 10.43 151 5%

4 20%
2 2 A B 36.67 10.43 183
2 1 E F 36.67 10.43 18

36.67 10.43 18

15%
2 2 B C 36.67 10.43 183 15%

1 2 D E 30.80 10.43 152 15%
2 15%

1 3 A B 30.80 10.43 152
1 2 E F 30.80 10.43 15

15%
1 3 B C 30.80 10.43 153 20%
1 3 C D 30.80 10.43 152 15%

2 15%
1 3 E F 30.80 10.43 153
1 3 D E 30.80 10.43 15

20%
1 4 A B 30.80 10.43 152 15%
1 4 B C 30.80 10.43 152 15%

3 20%
1 4 D E 30.80 10.43 153
1 4 C D 30.80 10.43 15

20%
1 4 E F 30.80 10.43 154 25%
2 1 A B 36.67 10.43 182 10%

10.43 18

1 5%
2 1 C D 36.67 10.43 181
2 1 B C 36.67 10.43 18

15%
2 2 D E

183

5%
2 1 D E 36.67 10.43 183

2 10%
2 2 E F 36.67 10.43 184

B 36.67

9%
0%

20%
2 3 A

15%

180 0%2 3 B C 36.67 10.43
2 10%

2 2 C D 36.67 10.43



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 25%

Bridge Deck Concrete Study

5/234W I-5 Over Blakeslee Jct RR 0018272C
8272 SW Colin Newell YES

Cascade Bridge Miles Sand & Gravel 3/25/2013
3-Span (126' / 110' / 164.5'), 6-WF83G & WF74G Girders (400.5' bridge length), 3-Lanes (58' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

9%
0%

3 5 E F 32.27 10.43 160 0%
3 5 D E 32.27 10.43 160 0%
3 5 C D 32.27 10.43 161 5%
3 5 B C 32.27 10.43 162 15%
3 5 A B 32.27 10.43 161 5%
3 4 E F 32.27 10.43 160 0%
3 4 D E 32.27 10.43 160 0%
3 4 C D 32.27 10.43 160 0%
3 4 B C 32.27 10.43 160 0%
3 4 A B 32.27 10.43 160 0%
3 3 E F 32.27 10.43 160 0%
3 3 D E 32.27 10.43 160 0%
3 3 C D 32.27 10.43 160 0%
3 3 B C 32.27 10.43 160 0%
3 3 A B 32.27 10.43 160 0%
3 2 E F 32.27 10.43 162 15%
3 2 D E 32.27 10.43 162 15%
3 2 C D 32.27 10.43 161 5%
3 2 B C 32.27 10.43 160 0%
3 2 A B 32.27 10.43 160 0%

100%
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

North River
SW Lori Figone

Bayview Redi Mix, Inc
YES

1/31/2014
4-Span (120' / 160' / 160' / 160'), 4-WF83G Girders (600' bridge length), 2-Lanes (36' wide roadway)

105/4
8345

Scarsella Bros.

0018345B





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

if swell of concrete speciman is included, total change in length

ASR Mitigation

Same Mix Design as:
* Bridge 6/8
* Bridge 101/31
* Bridge 101/44
* Bridge 105/3

at 28 days drying is 240 microstrain (0.0060% + 0.0180%)

Temperature

None Required

1350 650 1213

Notes

HR water reducer

North River
SW Lori Figone

Bayview Redi Mix, Inc
YES

1/31/2014

Concrete Test Results

5,691
4,012,122

1,677
150.1

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

230

4-Span (120' / 160' / 160' / 160'), 4-WF83G Girders (600' bridge length), 2-Lanes (36' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
-0.0030%4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

105/4
8345

Scarsella Bros.

Source

Ashgrove
Lafarge

Type I-II
Type F

460

0018345B

150

Type, Class or Grade

0.38

Masterlife

Product

7
14

Micro Air

Glenium 7500

0.0060%

-0.0060%

-0.0100%

-0.0160%21

56
28 -0.0180%

0

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

PS-X-130 PS-X-130 PS-X-130

% Total

Lbs/cy

42.0% 20.0% 38.0%

20-30
water reducer

Grading #67 #4 Class II

WSDOT 
Pit #

BASF

Aggregate

120-140
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck Pier #3 Deck Pier #4 Ambient (Contractor)

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

Bridge Deck Concrete Study

105/4 North River 0018345B
8345 SW Lori Figone YES

Scarsella Bros. Bayview Redi Mix, Inc 1/31/2014
4-Span (120' / 160' / 160' / 160'), 4-WF83G Girders (600' bridge length), 2-Lanes (36' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 37.63 9.75 190 0%
1 1 B C 37.63 9.75 191 5%
1 1 C D 37.63 9.75 190 0%
1 2 A B 37.63 9.75 190 0%

3 15%
1 2 C D 37.63 9.75 192
1 2 B C 37.63 9.75 19

10%
1 3 A B 37.63 9.75 19#N/A #N/A
1 3 B C 37.63 9.75 19#N/A #N/A
1 3 C D 37.63 9.75 19#N/A #N/A

#N/A #N/A
2 1 B C 38.13 9.75 19#N/A
2 1 A B 38.13 9.75 19

#N/A
2 1 C D 38.13 9.75 19#N/A #N/A
2 2 A B 38.13 9.75 19#N/A #N/A

#N/A #N/A
2 2 C D 38.13 9.75 19#N/A
2 2 B C 38.13 9.75 19

#N/A
2 3 A B 38.13 9.75 19#N/A #N/A
2 3 B C 38.13 9.75 19#N/A #N/A

#N/A #N/A
2 4 A B 38.13 9.75 19#N/A
2 3 C D 38.13 9.75 19

#N/A

#N/A
2 4 B C 38.13 9.75 19#N/A #N/A
2 4 C D 38.13 9.75 19#N/A

7%
0%

25%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

Bridge Deck Concrete Study

105/4 North River 0018345B
8345 SW Lori Figone YES

Scarsella Bros. Bayview Redi Mix, Inc 1/31/2014
4-Span (120' / 160' / 160' / 160'), 4-WF83G Girders (600' bridge length), 2-Lanes (36' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

7%
0%

25%

4 4 C D 38.22 9.75 190 0%
4 4 B C 38.22 9.75 190 0%
4 4 A B 38.22 9.75 190 0%
4 3 C D 38.22 9.75 190 0%
4 3 B C 38.22 9.75 190 0%
4 3 A B 38.22 9.75 190 0%
4 2 C D 38.22 9.75 192 10%
4 2 B C 38.22 9.75 192 10%
4 2 A B 38.22 9.75 192 10%
4 1 C D 38.22 9.75 194 20%
4 1 B C 38.22 9.75 195 25%
4 1 A B 38.22 9.75 193 15%
3 4 C D 38.13 9.75 19#N/A #N/A

#N/A
3 2 B C 38.13 9.75 19#N/A
3 2 A B 38.13 9.75 19

#N/A
3 2 C D 38.13 9.75 19#N/A #N/A

38.13 9.75 19
#N/A

#N/A

9.75 19

#N/A #N/A
3 1 B C 38.13 9.75 19#N/A
3 1 A B 38.13 9.75 19

#N/A
3 3 B C

9.75 19

100%

#N/A
3 1 C D 38.13 9.75 19#N/A

#N/A #N/A
3 3 C D 38.13 9.75 19#N/A

B 38.13
#N/A

3 4 A

#N/A

19#N/A #N/A3 4 B C 38.13 9.75
#N/A #N/A

3 3 A B 38.13
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Smith Creek
SW Lori Figone

Bayview Redi Mix, Inc
YES

12/17/2013
3-Span (105' / 110' / 105'), 5-WF42G Girders (320' bridge length), 2-Lanes (36' wide roadway)

105/3
8345

Scarsella Bros.

0018345A





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

if swell of concrete speciman is included, total change in length

ASR Mitigation

Same Mix Design as:
* Bridge 6/8
* Bridge 101/31
* Bridge 101/44
* Bridge 105/4

at 28 days drying is 240 microstrain (0.0060% + 0.0180%)

Temperature

None Required

1350 650 1213

Notes

HR water reducer

Smith Creek
SW Lori Figone

Bayview Redi Mix, Inc
YES

12/17/2013

Concrete Test Results

5,691
4,012,122

1,677
150.1

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

230

3-Span (105' / 110' / 105'), 5-WF42G Girders (320' bridge length), 2-Lanes (36' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
-0.0030%4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

105/3
8345

Scarsella Bros.

Source

Ashgrove
Lafarge

Type I-II
Type F

460

0018345A

150

Type, Class or Grade

0.38

Masterlife

Product

7
14

Micro Air

Glenium 7500

0.0060%

-0.0060%

-0.0100%

-0.0160%21

56
28 -0.0180%

0

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

PS-X-130 PS-X-130 PS-X-130

% Total

Lbs/cy

42.0% 20.0% 38.0%

20-30
water reducer

Grading #67 #4 Class II

WSDOT 
Pit #

BASF

Aggregate

120-140
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck South Deck North Ambient (Contractor)

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 20%

3 3 D E 35.00 7.67 180 0%
3 3 C D 35.00 7.67 180 0%
3 3 B C 35.00 7.67 180 0%

Bridge Deck Concrete Study

105/3 Smith Creek 0018345A
8345 SW Lori Figone YES

3 3 A B 35.00 7.67 180 0%

Scarsella Bros. Bayview Redi Mix, Inc 12/17/2013
3-Span (105' / 110' / 105'), 5-WF42G Girders (320' bridge length), 2-Lanes (36' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 35.00 7.67 180 0%
1 1 B C 35.00 7.67 180 0%
1 1 C D 35.00 7.67 180 0%
1 1 D E 35.00 7.67 180 0%

0 0%
1 2 B C 35.00 7.67 180
1 2 A B 35.00 7.67 18

0%
1 2 C D 35.00 7.67 180 0%
1 2 D E 35.00 7.67 180 0%

2 10%
3 1 B C 35.00 7.67 183
3 1 A B 35.00 7.67 18

35.00 7.67 18

15%
3 1 C D 35.00 7.67 184 20%

1 3 A B 35.00 7.67 183 15%
4 20%

1 3 C D 35.00 7.67 183
1 3 B C 35.00 7.67 18

15%
1 3 D E 35.00 7.67 184 20%
2 1 A B 35.00 7.67 18#N/A #N/A

#N/A #N/A
2 1 C D 35.00 7.67 18#N/A
2 1 B C 35.00 7.67 18

#N/A
2 1 D E 35.00 7.67 18#N/A #N/A
2 2 A B 35.00 7.67 18#N/A #N/A

#N/A #N/A
2 2 C D 35.00 7.67 18#N/A
2 2 B C 35.00 7.67 18

#N/A
2 2 D E 35.00 7.67 18#N/A #N/A
2 3 A B 35.00 7.67 18#N/A #N/A

7.67 18

#N/A #N/A
2 3 C D 35.00 7.67 18#N/A
2 3 B C 35.00 7.67 18

15%
3 2 A B

183

100%

#N/A
2 3 D E 35.00 7.67 18#N/A

0 0%
3 2 B C 35.00 7.67 181

D 35.00

6%
0%

5%
3 2 C

#N/A

180 0%3 2 D E 35.00 7.67
1 5%

3 1 D E 35.00 7.67
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

6/8 Willapa River Bridge 0018464A
8464 SW Colin Newell YES

Rotschy, Inc. Bayview Redi Mix, Inc 12/24/13 & 12/30/13
3-Span (75' / 125' / 75'), 4-WF58G Girders (275' bridge length), 2-Lanes (36' wide roadway)





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

if swell of concrete speciman is included, total change in length

ASR Mitigation

Same Mix Design as:
* Bridge 101/31
* Bridge 101/44
* Bridge 105/4
* Bridge 105/3

at 28 days drying is 240 microstrain (0.0060% + 0.0180%)

Temperature

None Required

1350 650 1213

Notes

HR water reducer

Willapa River Bridge
SW Colin Newell

Bayview Redi Mix, Inc
YES

12/24/13 & 12/30/13

Concrete Test Results

5,691
4,012,122

1,677
150.1

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

230

3-Span (75' / 125' / 75'), 4-WF58G Girders (275' bridge length), 2-Lanes (36' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
-0.0030%4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

6/8
8464

Rotschy, Inc.

Source

Ashgrove
Laafarge

Type I-II
Type F

460

0018464A

150

Type, Class or Grade

0.38

Masterlife

Product

7
14

Micro Air

Glenium 7500

0.0060%

-0.0060%

-0.0100%

-0.0160%21

56
28 -0.0180%

0

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

PS-X-130 PS-X-130 PS-X-130

% Total

Lbs/cy

42.0% 20.0% 38.0%

20-30
water reducer

Grading #67 #4 Class II

WSDOT 
Pit #

BASF

Aggregate

120-140
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web)

Deck Temperature Readings Not Available

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

Bridge Deck Concrete Study

6/8 Willapa River Bridge 0018464A
8464 SW Colin Newell YES

Rotschy, Inc. Bayview Redi Mix, Inc 12/24/13 & 12/30/13
3-Span (75' / 125' / 75'), 4-WF58G Girders (275' bridge length), 2-Lanes (36' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 36.23 10.00 181 5%
1 1 B C 36.23 10.00 182 10%
1 1 C D 36.23 10.00 181 5%
1 2 A B 36.23 10.00 181 5%

2 10%
1 2 C D 36.23 10.00 181
1 2 B C 36.23 10.00 18

5%
2 1 A B 41.67 10.00 210 0%
2 1 B C 41.67 10.00 210 0%
2 1 C D 41.67 10.00 210 0%

0 0%
2 2 B C 41.67 10.00 210
2 2 A B 41.67 10.00 21

0%
2 2 C D 41.67 10.00 210 0%
2 3 A B 41.67 10.00 211 5%

0 0%
2 3 C D 41.67 10.00 211
2 3 B C 41.67 10.00 21

5%
2 4 A B 36.23 10.00 182 10%
2 4 B C 36.23 10.00 181 5%

1 5%
2 5 A B 36.23 10.00 181
2 4 C D 36.23 10.00 18

5%

5%
2 5 B C 36.23 10.00 183 15%
2 5 C D 36.23 10.00 181

100%

5%
0%

15%
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Skookumchuck River NBCD
SW Colin Newell

Miles Sand & Gravel
YES

2/14/2013
3-Span (80' / 145' / 80'), 5-WF66G Girders (305' bridge length), 2-Lanes (38' wide roadway)

5/232NCD
8272

Cascade Bridge

0018272A





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

Same Mix Design as:
* Bridge 5/232SCD
* Bridge 5/234W

Very Similar Mix Design as:
* Bridge 5/229

Temperature

None Required

35.3%

480 1040 500 1100

Notes

HR water reducer

Skookumchuck River NBCD
SW Colin Newell

Miles Sand & Gravel
YES

2/14/2013

Concrete Test Results

5,507

1,350
145.5

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

223

3-Span (80' / 145' / 80'), 5-WF66G Girders (305' bridge length), 2-Lanes (38' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

5/232NCD
8272

Cascade Bridge

Source

Lafarge
Lafarge

Type I-II
Type F

464

0018272A

116

Type, Class or Grade

0.40

MasterLife SRA

Product

7
14

MB-AE-90

Glenium 7500

0.0000%

-0.0100%

-0.0170%

-0.0260%21

56
28 -0.0300%

0

B-333

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

B-329 B-329 B-329

% Total

Lbs/cy

15.4% 33.3% 16.0%

23-40
water reducer

Grading No. 4 No. 57 No. 8

WSDOT 
Pit #

BASF

Aggregate

32
set retarder

shrink. reducer BASF

Class 2

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck

Deck Temperature Readings appear to be incomplete or in error - disregard

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

Bridge Deck Concrete Study

5/232NCD Skookumchuck River NBCD 0018272A
8272 SW Colin Newell YES

Cascade Bridge Miles Sand & Gravel 2/14/2013
3-Span (80' / 145' / 80'), 5-WF66G Girders (305' bridge length), 2-Lanes (38' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 40.00 8.25 200 0%
1 1 B C 40.00 8.25 201 5%
1 1 C D 40.00 8.25 202 10%
1 1 D E 40.00 8.25 201 5%

0 0%
1 2 B C 40.00 8.25 200
1 2 A B 40.00 8.25 20

0%
1 2 C D 40.00 8.25 201 5%
1 2 D E 40.00 8.25 201 5%

0%
3 1 D E 40.00 8.25 200
3 1 D E 40.00 8.25 20

0%
3 1 D E 40.00 8.25 200 0%

2 1 D E 36.25 8.25 180 0%
0 0%

2 1 D E 36.25 8.25 180
2 1 D E 36.25 8.25 18

0%
2 1 D E 36.25 8.25 180 0%
2 2 D E 36.25 8.25 18#N/A #N/A

#N/A #N/A
2 2 D E 36.25 8.25 18#N/A
2 2 D E 36.25 8.25 18

#N/A
2 2 D E 36.25 8.25 18#N/A #N/A
2 3 D E 36.25 8.25 18#N/A #N/A

#N/A #N/A
2 3 D E 36.25 8.25 18#N/A
2 3 D E 36.25 8.25 18

#N/A

0%
2 3 D E 36.25 8.25 18#N/A #N/A

40.00

2 4 D E 36.25 8.25 180

8.25 20
0

0

8.25 20

0 0%
2 4 D E 36.25 8.25 182
2 4 D E 36.25 8.25 18

0%
3 2 D E

8.25 20

100%

10%
2 4 D E 36.25 8.25 180

0 0%
3 2 D E 40.00 8.25 201

E 40.00

0%
10%

2%

5%
3 2 D

0%

0 0%

3 1 D E 40.00
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

5/232SCD Skookumchuck River SBCD 0018272A
8272 SW Colin Newell YES

Cascade Bridge Miles Sand & Gravel 3/2/2013
3-Span (80' / 145' / 80'), 5-WF66G Girders (305' bridge length), 2-Lanes (38' wide roadway)





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

Same Mix Design as:
* Bridge 5/232NCD
* Bridge 5/234W

Very Similar Mix Design as:
* Bridge 5/229

Temperature

None Required

35.3%

480 1040 500 1100

Notes

HR water reducer

Skookumchuck River SBCD
SW Colin Newell

Miles Sand & Gravel
YES

3/2/2013

Concrete Test Results

5,507

1,350
145.5

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

223

3-Span (80' / 145' / 80'), 5-WF66G Girders (305' bridge length), 2-Lanes (38' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

5/232SCD
8272

Cascade Bridge

Source

Lafarge
Lafarge

Type I-II
Type F

464

0018272A

116

Type, Class or Grade

0.40

MasterLife SRA

Product

7
14

MB-AE-90

Glenium 7500

0.0000%

-0.0100%

-0.0170%

-0.0260%21

56
28 -0.0300%

0

B-333

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

B-329 B-329 B-329

% Total

Lbs/cy

15.4% 33.3% 16.0%

23-40
water reducer

Grading No. 4 No. 57 No. 8

WSDOT 
Pit #

BASF

Aggregate

32
set retarder

shrink. reducer BASF

Class 2

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web)

Deck Temperature Readings Not Available

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 10%

Bridge Deck Concrete Study

5/232SCD Skookumchuck River SBCD 0018272A
8272 SW Colin Newell YES

Cascade Bridge Miles Sand & Gravel 3/2/2013
3-Span (80' / 145' / 80'), 5-WF66G Girders (305' bridge length), 2-Lanes (38' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 40.00 9.50 200 0%
1 1 B C 40.00 9.50 200 0%
1 1 C D 40.00 9.50 200 0%
1 1 D E 40.00 9.50 200 0%

0 0%
1 2 B C 40.00 9.50 200
1 2 A B 40.00 9.50 20

0%
1 2 C D 40.00 9.50 200 0%
1 2 D E 40.00 9.50 200 0%

1 5%
3 1 B C 40.00 9.50 200
3 1 A B 40.00 9.50 20

40.00 9.50 20

0%
3 1 C D 40.00 9.50 200 0%

2 1 A B 36.25 9.50 180 0%
0 0%

2 1 C D 36.25 9.50 180
2 1 B C 36.25 9.50 18

0%
2 1 D E 36.25 9.50 180 0%
2 2 A B 36.25 9.50 180 0%

0 0%
2 2 C D 36.25 9.50 180
2 2 B C 36.25 9.50 18

0%
2 2 D E 36.25 9.50 180 0%
2 3 A B 36.25 9.50 180 0%

0 0%
2 3 C D 36.25 9.50 180
2 3 B C 36.25 9.50 18

0%
2 3 D E 36.25 9.50 180 0%
2 4 A B 36.25 9.50 180 0%

9.50 20

0 0%
2 4 C D 36.25 9.50 180
2 4 B C 36.25 9.50 18

5%
3 2 A B

201

100%

0%
2 4 D E 36.25 9.50 182

0 0%
3 2 B C 40.00 9.50 200

D 40.00

1%
0%

0%
3 2 C

10%

201 5%3 2 D E 40.00 9.50
0 0%

3 1 D E 40.00 9.50
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Bone River
SW Lori Figone

Bayview Redi Mix, Inc
YES

4/24/2013
3-Span (97' / 140' / 97'), 4-WF74G Girders (334'' bridge length), 2-Lanes (36' wide roadway)

101/44
8292

Cascade Bridge

0018292A





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

if swell of concrete speciman is included, total change in length

ASR Mitigation

Same Mix Design as:
* Bridge 6/8
* Bridge 101/31
* Bridge 105/4
* Bridge 105/3

at 28 days drying is 240 microstrain (0.0060% + 0.0180%)

Temperature

None Required

1350 650 1213

Notes

HR water reducer

Bone River
SW Lori Figone

Bayview Redi Mix, Inc
YES

4/24/2013

Concrete Test Results

5,691
4,012,122

1,677
150.1

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

230

3-Span (97' / 140' / 97'), 4-WF74G Girders (334'' bridge length), 2-Lanes (36' wide roadway)

oz/cy

1-15air entrainment

Concrete 
Admixtures

BASF

Manufacturer
-0.0030%4

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

101/44
8292

Cascade Bridge

Source

Ashgrove
Lafarge

Type I-II
Type F

460

0018292A

150

Type, Class or Grade

0.38

Masterlife

Product

7
14

Micro Air

Glenium 7500

0.0060%

-0.0060%

-0.0100%

-0.0160%21

56
28 -0.0180%

0

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

PS-X-130 PS-X-130 PS-X-130

% Total

Lbs/cy

42.0% 20.0% 38.0%

20-30
water reducer

Grading #67 #4 Class II

WSDOT 
Pit #

BASF

Aggregate

120-140
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)













Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

Bridge Deck Concrete Study

101/44 Bone River 0018292A
8292 SW Lori Figone YES

Cascade Bridge Bayview Redi Mix, Inc 4/24/2013
3-Span (97' / 140' / 97'), 4-WF74G Girders (334'' bridge length), 2-Lanes (36' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 31.42 9.50 160 0%
1 1 B C 31.42 9.50 160 0%
1 1 C D 31.42 9.50 160 0%
1 2 A B 31.42 9.50 160 0%

0 0%
1 2 C D 31.42 9.50 160
1 2 B C 31.42 9.50 16

0%
1 3 A B 31.42 9.50 160 0%
1 3 B C 31.42 9.50 160 0%

0%
3 2 B C 31.42 9.50 160
3 2 A B 31.42 9.50 16

0%
3 2 C D 31.42 9.50 160 0%

1 3 C D 31.42 9.50 160 0%
#N/A #N/A

2 1 B C 35.00 9.50 18#N/A
2 1 A B 35.00 9.50 18

#N/A
2 1 C D 35.00 9.50 18#N/A #N/A
2 2 A B 35.00 9.50 18#N/A #N/A

#N/A #N/A
2 2 C D 35.00 9.50 18#N/A
2 2 B C 35.00 9.50 18

#N/A
2 3 A B 35.00 9.50 18#N/A #N/A
2 3 B C 35.00 9.50 18#N/A #N/A

#N/A #N/A
2 4 A B 35.00 9.50 18#N/A
2 3 C D 35.00 9.50 18

#N/A

#N/A
2 4 B C 35.00 9.50 18#N/A #N/A

31.42

2 4 C D 35.00 9.50 18#N/A

9.50 16
0

0

0 0%
3 1 B C 31.42 9.50 160
3 1 A B 31.42 9.50 16

0%
3 3 B C

9.50 16

100%

0%
3 1 C D 31.42 9.50 160

0 0%
3 3 C D 31.42 9.50 161

0%
0%
5%

5%

0%

3 3 A B 31.42
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MULTI‐SPAN STEEL PLATE GIRDER BRIDGES 

BRIDGE 5/434SCD (SBCD OVER SR 16) 

BRIDGE 529/25 (EBEY SLOUGH) 

BRIDGE 2/651W‐S (W‐S RAMP OVER US 2 / US 395) 

BRIDGE 9/134 (PILCHUCK CREEK) 
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description 3-Span (185' / 220' / 185'), 3-Steel Plate Girders (590' bridge length), 1-Lane (34' wide roadway)

SBCD Over SR 16 HOV & Ramps
OR Neal Uhlmeyer

Holroyd Co.
Yes

2/11/13, 2/19/13 & 2/26/13

5/434SCD
8189

Mowat Construction

0018189B







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

217

480

This is the same mix that was used for Br. 16/3W

Temperature

Use of low alkali cement

1265 1440 490

1-6air entrainment

Concrete 
Admixtures

BASF

Manufacturer
4

Notes

HR water reducer 21

56
28 -0.0280%

0
Product

7
14

MB AE 90

Glenium 3030 NS

-0.0100%

-0.0180%

3-Span (185' / 220' / 185'), 3-Steel Plate Girders (590' bridge length), 1-Lane (34' wide roadway)

SBCD Over SR 16 HOV & Ramps
OR Neal Uhlmeyer

Holroyd Co.
Yes

2/11/13, 2/19/13 & 2/26/13

oz/cy

Concrete Test Results

6,458

1,463
146.8

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

5/434SCD
8189

Mowat Construction

Source

Lehigh Cement Co.
Lafarge

Type I-II
Type F

0018189B

85

Type, Class or Grade

0.38

Comp.
1

-0.0260%

Comp.
2

Comp.
3

Comp.
4

Comp.
5

J-9 J-9 J-9

25-45

% Total

MasterLife SRA 20

Lbs/cy

39.6% 45.1% 15.3%

water reducer

Grading Class 1 #67 #4

WSDOT 
Pit #

BASF

Aggregate

30-45
set retarder

shrink. reducer BASF

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck 1

-0.035%
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-0.025%

-0.020%

-0.015%
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-0.005%

0.000%
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Lafarge North America Concrete Lab 
5400 W Marginal Way SW 
Seattle, WA. 98106 
 
Report To:  Holroyd       Date: September 30, 2011 
Attention:  Quality Control Personnel 

 
Subject:                             Electrical Indication of Concrete’s Ability to Resist Chloride Ion Penetration: ASTM C-1202 

 

Tested Materials: Date Sampled:                     August 2, 2011      

Mix Design:    Nalley Valley HPC    

       
 

Curing:                              ASTM C-1202 Standard Cure   

 

                      

Results:   

               

Age      Coulombs 

56 day        1463 
      

 

 
*The ASTM C-1202 procedure was followed.  

 

 

The test result is only valid if the aggregate(s) sample(s) is(are) representative of the current production and it is to be noted that Lafarge has no knowledge of 

the representatives of the sample received for testing.  Also, material quality can vary with different locations in a quarry.  It is recommended that testing be 

carried out on an annual basis or more frequently if a variation in stone quality is suspected. 

 

Although the Lafarge North America Seattle Concrete Lab. applies state-of-the-art test methods, Lafarge North America. and its affiliates (Lafarge) can not 

guarantee the results shown above and shall assume no liability whatsoever for any errors in such results and for the consequence of such errors. 

 

 
Rob Shogren, P.E. 

Technical Service Engineer 

Lafarge North America 
 



 

 

 

 
Lafarge North America Concrete Lab 
5400 W Marginal Way SW 
Seattle, WA. 98106 
 
Report To:  Holroyd         Date: September 30, 2011 
Attention:  Quality Control Personnel 

 
Subject:                             Length Change of Hardened Hydraulic-Cement Concrete Using Procedures of ASTM C-157 

 

Tested Materials:  Date Sampled:                   August 2, 2011       

Source of Aggregates:   Holroyd 
       

Mix Design: WSDOT HPC 

   

 

Results: Slump: 4.5”  Specimen Size: 4”x4”x10” 

   Temp: 64
F 

  Consolidation:  Rodding 

    Initial Cure:      Lime water submersion (28 day initial cure) 

       

Age (Days) After Initial Cure   Percent Length Change (Average of 3) 

7       0.010 

14       0.018 

         21       0.026 

                        28 (final)      0.028 
  

 

 
*The ASTM C-157 procedure was followed.  

 

The test result is only valid if the aggregate(s) sample(s) is(are) representative of the current production and it is to be noted that Lafarge has no knowledge of 

the representatives of the sample received for testing.  Also, material quality can vary with different locations in a quarry.  It is recommended that testing be 

carried out on an annual basis or more frequently if a variation in stone quality is suspected. 

 

Although the Lafarge North America Seattle Concrete Lab. applies state-of-the-art test methods, Lafarge North America. and its affiliates (Lafarge) can not 

guarantee the results shown above and shall assume no liability whatsoever for any errors in such results and for the consequence of such errors. 

 

 
Rob Shogren, P.E.  

Technical Service Engineer 

Lafarge North America 

 









Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 100%

3 1 A B 18.31 14.00 6 9 65%
2 12 B C 18.31 14.00 5 9 55%
2 12 A B 18.31 14.00 7 9 80%
2 11 B C 18.31 14.00 4 9 45%
2 11 A B 18.31 14.00 4 9 45%
2 10 B C 18.31 14.00 2 9 20%
2 10 A B 18.31 14.00 4 9 45%
2 9 B C 18.31 14.00 5 9 55%
2 9 A B 18.31 14.00 2 9 20%
2 8 B C 18.31 14.00 11 9 100%
2 8 A B 18.31 14.00 6 9 65%
2 7 B C 18.31 14.00 12 9 100%
2 7 A B 18.31 14.00 8 9 90%
2 6 B C 18.31 14.00 11 9 100%
2 6 A B 18.31 14.00 6 9 65%
2 5 B C 18.31 14.00 9 9 100%
2 5 A B 18.31 14.00 6 9 65%
2 4 B C 18.31 14.00 3 9 35%
2 4 A B 18.31 14.00 2 9 20%
2 3 B C 18.38 14.00 5 9 55%
2 3 A B 18.38 14.00 3 9 35%
2 2 B C 18.41 14.00 5 9 55%
2 2 A B 18.41 14.00 7 9 80%
2 1 B C 18.41 14.00 11 9 100%
2 1 A B 18.41 14.00 8 9 90%
1 8 B C 22.75 14.00 8 11 75%
1 8 A B 22.75 14.00 10 11 90%
1 7 B C 22.75 14.00 4 11 35%
1 7 A B 22.75 14.00 6 11 55%
1 6 B C 22.75 14.00 3 11 25%
1 6 A B 22.75 14.00 3 11 25%
1 5 B C 22.75 14.00 0 11 0%
1 5 A B 22.75 14.00 1 11 10%
1 4 B C 22.75 14.00 0 11 0%
1 4 A B 22.75 14.00 0 11 0%
1 3 B C 22.75 14.00 0 11 0%

C 22.75 14.00 1 11 10%

1 3 A B 22.75 14.00 0 11 0%
1 2 B C 22.75 14.00 0 11 0%

Bridge Deck Concrete Study

5/434SCD SBCD Over SR 16 HOV & Ramps 0018189B
8189 OR Neal Uhlmeyer Yes

Mowat Construction Holroyd Co. 11/13, 2/19/13 & 2/26/
3-Span (185' / 220' / 185'), 3-Steel Plate Girders (590' bridge length), 1-Lane (34' wide roadway)

Span Bay

1 2 A B 22.75

Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 22.75 14.00 111 10%

14.00 0 11 0%
1 1 B

36%
0%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 100%

Bridge Deck Concrete Study

5/434SCD SBCD Over SR 16 HOV & Ramps 0018189B
8189 OR Neal Uhlmeyer Yes

Mowat Construction Holroyd Co. 11/13, 2/19/13 & 2/26/
3-Span (185' / 220' / 185'), 3-Steel Plate Girders (590' bridge length), 1-Lane (34' wide roadway)

Span Bay Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

36%
0%

0%

3 10 B C 17.94 14.00 1 9 10%
3 10 A B 17.94 14.00 0 9 0%
3 9 B C 18.31 14.00 0 9 0%
3 9 A B 18.31 14.00 0 9 0%
3 8 B C 18.31 14.00 0 9 0%
3 8 A B 18.31 14.00 0 9 0%
3 7 B C 18.31 14.00 0 9 0%
3 7 A B 18.31 14.00 0 9 0%
3 6 B C 18.31 14.00 2 9 20%
3 6 A B 18.31 14.00 0 9 0%
3 5 B C 18.31 14.00 1 9 10%
3 5 A B 18.31 14.00 1 9 10%
3 4 B C 18.31 14.00 1 9 10%
3 4 A B 18.31 14.00 0 9 0%
3 3 B C 18.31 14.00 1 9 10%
3 3 A B 18.31 14.00 2 9 20%
3 2 B C 18.31 14.00 2 9 20%
3 2 A B 18.31 14.00 2 9 20%
3 1 B C 18.31 14.00 7 9 80%

100%
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CONSTRUCTION JOINT (TYP.)

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

5/434SCD

SBCD OVER SR 16 HOV & RAMPS

5/29/2015
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

529/25
7948

Granite Construction

0017948A

4-Span (115' / 160' / 160' / 170'), 7-Steel Plate Girders (680' bridge length), 4-Lanes (58' wide roadway)

Ebey Slough
NW Mark Sawyer No

≈ 2012









Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

1 1 A B 22.50 10.50 112 20%

10.50 2 11 20%
1 1 B

Bridge Deck Concrete Study

529/25 Ebey Slough 0017948A
7948 NW Mark Sawyer No

Granite Construction ≈ 2012
4-Span (115' / 160' / 160' / 170'), 7-Steel Plate Girders (680' bridge length), 4-Lanes (58' wide roadway)

Span Bay

1 1 C D 22.50
C 22.50 10.50 2 11 20%

1 1 E F 22.50 10.50 2 11 20%
1 1 D E 22.50 10.50 2 11 20%

1 2 A B 22.50 10.50 2 11 20%
1 1 F G 22.50 10.50 5 11 45%

1 2 C D 22.50 10.50 1 11 10%
1 2 B C 22.50 10.50 0 11 0%

1 2 E F 22.50 10.50 1 11 10%
1 2 D E 22.50 10.50 1 11 10%

1 3 A B 22.50 10.50 #N/A 11 #N/A
1 2 F G 22.50 10.50 6 11 55%

1 3 C D 22.50 10.50 #N/A 11 #N/A
1 3 B C 22.50 10.50 #N/A 11 #N/A

1 3 E F 22.50 10.50 #N/A 11 #N/A
1 3 D E 22.50 10.50 #N/A 11 #N/A

1 4 A B 22.50 10.50 #N/A 11 #N/A
1 3 F G 22.50 10.50 #N/A 11 #N/A

1 4 C D 22.50 10.50 #N/A 11 #N/A
1 4 B C 22.50 10.50 #N/A 11 #N/A

1 4 E F 22.50 10.50 #N/A 11 #N/A
1 4 D E 22.50 10.50 #N/A 11 #N/A

1 5 A B 21.50 10.50 #N/A 11 #N/A
1 4 F G 22.50 10.50 #N/A 11 #N/A

1 5 C D 21.50 10.50 #N/A 11 #N/A
1 5 B C 21.50 10.50 #N/A 11 #N/A

1 5 E F 21.50 10.50 #N/A 11 #N/A
1 5 D E 21.50 10.50 #N/A 11 #N/A

2 1 A B 20.00 10.50 #N/A 10 #N/A
1 5 F G 21.50 10.50 #N/A 11 #N/A

2 1 C D 20.00 10.50 #N/A 10 #N/A
2 1 B C 20.00 10.50 #N/A 10 #N/A

2 1 E F 20.00 10.50 #N/A 10 #N/A
2 1 D E 20.00 10.50 #N/A 10 #N/A

2 2 A B 20.00 10.50 #N/A 10 #N/A
2 1 F G 20.00 10.50 #N/A 10 #N/A

2 2 C D 20.00 10.50 #N/A 10 #N/A
2 2 B C 20.00 10.50 #N/A 10 #N/A

2 2 E F 20.00 10.50 #N/A 10 #N/A
2 2 D E 20.00 10.50 #N/A 10 #N/A

36%
0%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

529/25 Ebey Slough 0017948A
7948 NW Mark Sawyer No

Granite Construction ≈ 2012
4-Span (115' / 160' / 160' / 170'), 7-Steel Plate Girders (680' bridge length), 4-Lanes (58' wide roadway)

Span Bay

36%
0%

2 3 A B 20.00 10.50 #N/A 10 #N/A
2 2 F G 20.00 10.50 #N/A 10 #N/A

2 3 C D 20.00 10.50 #N/A 10 #N/A
2 3 B C 20.00 10.50 #N/A 10 #N/A

2 3 E F 20.00 10.50 #N/A 10 #N/A
2 3 D E 20.00 10.50 #N/A 10 #N/A

2 4 A B 20.00 10.50 #N/A 10 #N/A
2 3 F G 20.00 10.50 #N/A 10 #N/A

2 4 C D 20.00 10.50 #N/A 10 #N/A
2 4 B C 20.00 10.50 #N/A 10 #N/A

2 4 E F 20.00 10.50 #N/A 10 #N/A
2 4 D E 20.00 10.50 #N/A 10 #N/A

2 5 A B 20.00 10.50 #N/A 10 #N/A
2 4 F G 20.00 10.50 #N/A 10 #N/A

2 5 C D 20.00 10.50 #N/A 10 #N/A
2 5 B C 20.00 10.50 #N/A 10 #N/A

2 5 E F 20.00 10.50 #N/A 10 #N/A
2 5 D E 20.00 10.50 #N/A 10 #N/A

2 6 A B 20.00 10.50 #N/A 10 #N/A
2 5 F G 20.00 10.50 #N/A 10 #N/A

2 6 C D 20.00 10.50 #N/A 10 #N/A
2 6 B C 20.00 10.50 #N/A 10 #N/A

2 6 E F 20.00 10.50 #N/A 10 #N/A
2 6 D E 20.00 10.50 #N/A 10 #N/A

2 7 A B 20.00 10.50 #N/A 10 #N/A
2 6 F G 20.00 10.50 #N/A 10 #N/A

2 7 C D 20.00 10.50 #N/A 10 #N/A
2 7 B C 20.00 10.50 #N/A 10 #N/A

2 7 E F 20.00 10.50 #N/A 10 #N/A
2 7 D E 20.00 10.50 #N/A 10 #N/A

2 8 A B 20.00 10.50 #N/A 10 #N/A
2 7 F G 20.00 10.50 #N/A 10 #N/A

2 8 C D 20.00 10.50 #N/A 10 #N/A
2 8 B C 20.00 10.50 #N/A 10 #N/A

2 8 E F 20.00 10.50 #N/A 10 #N/A
2 8 D E 20.00 10.50 #N/A 10 #N/A

3 1 A B 20.25 10.50 #N/A 10 #N/A
2 8 F G 20.00 10.50 #N/A 10 #N/A

3 1 C D 20.25 10.50 #N/A 10 #N/A
3 1 B C 20.25 10.50 #N/A 10 #N/A

3 1 D E 20.25 10.50 #N/A 10 #N/A



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

529/25 Ebey Slough 0017948A
7948 NW Mark Sawyer No

Granite Construction ≈ 2012
4-Span (115' / 160' / 160' / 170'), 7-Steel Plate Girders (680' bridge length), 4-Lanes (58' wide roadway)

Span Bay

36%
0%

#N/A3 8 B C 22.00 10.50 11#N/A

#N/A #N/A
3 8 A B 22.00 10.50 11#N/A
3 7 F G 22.00 10.50 11

#N/A

3 7 D E 22.00 10.50 11#N/A #N/A
3 7 E F 22.00 10.50 11#N/A #N/A

#N/A #N/A
3 7 C D 22.00 10.50 11#N/A
3 7 B C 22.00 10.50 11

#N/A

3 6 F G 22.00 10.50 11#N/A #N/A
3 7 A B 22.00 10.50 11#N/A #N/A

#N/A #N/A
3 6 E F 22.00 10.50 11#N/A
3 6 D E 22.00 10.50 11

#N/A

3 6 B C 22.00 10.50 11#N/A #N/A
3 6 C D 22.00 10.50 11#N/A #N/A

3 5 E F 22.00 10.50 11#N/A #N/A
#N/A #N/A

3 6 A B 22.00 10.50 11#N/A
3 5 F G 22.00 10.50 11

#N/A

#N/A #N/A3 8 C D 22.00 10.50 11

3 5 C D 22.00 10.50 11#N/A #N/A
3 5 D E 22.00 10.50 11#N/A #N/A

#N/A #N/A
3 5 B C 22.00 10.50 11#N/A
3 5 A B 22.00 10.50 11

#N/A

3 4 E F 22.00 10.50 11#N/A #N/A
3 4 F G 22.00 10.50 11#N/A #N/A

3 4 D E 22.00 10.50 11#N/A #N/A

3 1 E F 20.25 10.50 #N/A 10 #N/A

3 2 A B 20.25 10.50 #N/A 10 #N/A
3 1 F G 20.25 10.50 #N/A 10 #N/A

3 2 C D 20.25 10.50 #N/A 10 #N/A
3 2 B C 20.25 10.50 #N/A 10 #N/A

3 2 E F 20.25 10.50 #N/A 10 #N/A
3 2 D E 20.25 10.50 #N/A 10 #N/A

3 3 A B 22.00 10.50 #N/A 11 #N/A
3 2 F G 20.25 10.50 #N/A 10 #N/A

3 3 C D 22.00 10.50 #N/A 11 #N/A
3 3 B C 22.00 10.50 #N/A 11 #N/A

3 3 E F 22.00 10.50 #N/A 11 #N/A
3 3 D E 22.00 10.50 #N/A 11 #N/A

3 4 A B 22.00 10.50 #N/A 11 #N/A
3 3 F G 22.00 10.50 #N/A 11 #N/A

3 4 C D 22.00 10.50 #N/A 11 #N/A
3 4 B C 22.00 10.50 #N/A 11 #N/A



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

529/25 Ebey Slough 0017948A
7948 NW Mark Sawyer No

Granite Construction ≈ 2012
4-Span (115' / 160' / 160' / 170'), 7-Steel Plate Girders (680' bridge length), 4-Lanes (58' wide roadway)

Span Bay

36%
0%

3 9 D E 22.00 10.50
#N/A #N/A

3 8 F G 22.00 10.50 11#N/A

11#N/A #N/A

#N/A
3 9 A B 22.00 10.50 11

#N/A
3 8

D 22.00 10.50 113 9 C
11#N/A #N/A

3 9 F G 22.00

#N/A #N/A
3 9 B C 22.00 10.50

E F 22.00 10.50 11#N/A #N/A
3 8 D E 22.00 10.50 11#N/A

10.50 11#N/A #N/A
3 9 E F 22.00 10.50 11#N/A #N/A

3 10 B C 20.25 10.50 10#N/A #N/A
3 10 A B 20.25 10.50 10#N/A #N/A

3 10 D E 20.25 10.50 10#N/A #N/A
3 10 C D 20.25 10.50 10#N/A #N/A

3 10 F G 20.25 10.50 10#N/A #N/A
3 10 E F 20.25 10.50 10#N/A #N/A

3 11 B C 20.25 10.50 10#N/A #N/A
3 11 A B 20.25 10.50 10#N/A #N/A

3 11 D E 20.25 10.50 10#N/A #N/A
3 11 C D 20.25 10.50 10#N/A #N/A

3 11 F G 20.25 10.50 10#N/A #N/A
3 11 E F 20.25 10.50 10#N/A #N/A

4 1 B C 21.50 10.50 11#N/A #N/A
4 1 A B 21.50 10.50 11#N/A #N/A

4 1 D E 21.50 10.50 11#N/A #N/A
4 1 C D 21.50 10.50 11#N/A #N/A

4 1 F G 21.50 10.50 11#N/A #N/A
4 1 E F 21.50 10.50 11#N/A #N/A

4 2 B C 21.50 10.50 11#N/A #N/A
4 2 A B 21.50 10.50 11#N/A #N/A

4 2 D E 21.50 10.50 11#N/A #N/A
4 2 C D 21.50 10.50 11#N/A #N/A

4 2 F G 21.50 10.50 11#N/A #N/A
4 2 E F 21.50 10.50 11#N/A #N/A

4 3 B C 21.50 10.50 11#N/A #N/A
4 3 A B 21.50 10.50 11#N/A #N/A

4 3 D E 21.50 10.50 11#N/A #N/A
4 3 C D 21.50 10.50 11#N/A #N/A

4 3 E F 21.50 10.50 11#N/A #N/A
4 3 F G 21.50 10.50 11#N/A #N/A

4 4 B C 20.40 10.50 10#N/A #N/A
4 4 A B 20.40 10.50 10#N/A #N/A



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 80%
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

529/25 Ebey Slough 0017948A
7948 NW Mark Sawyer No

Granite Construction ≈ 2012
4-Span (115' / 160' / 160' / 170'), 7-Steel Plate Girders (680' bridge length), 4-Lanes (58' wide roadway)

Span Bay

36%
0%

100%

4 8 C D 20.40 10.50 102 20%

4 8 E F 20.40 10.50 102 20%
4 8 D E 20.40 10.50 100 0%

4 8 F G 20.40 10.50 107 70%

4 C D 20.40 10.50 10#N/A #N/A

4 4 E F 20.40 10.50 10#N/A #N/A
4 4 D E 20.40 10.50 10#N/A #N/A
4

4 5 A B 20.40 10.50 106 60%
4 4 F G 20.40 10.50 10#N/A #N/A

4 5 C D 20.40 10.50 108 80%
4 5 B C 20.40 10.50 106 60%

4 5 E F 20.40 10.50 107 70%
4 5 D E 20.40 10.50 106 60%

4 6 A B 20.40 10.50 105 50%
4 5 F G 20.40 10.50 107 70%

4 6 C D 20.40 10.50 104 40%
4 6 B C 20.40 10.50 104 40%

4 6 E F 20.40 10.50 104 40%
4 6 D E 20.40 10.50 104 40%

4 7 A B 20.40 10.50 105 50%
4 6 F G 20.40 10.50 105 50%

4 7 C D 20.40 10.50 103 30%
4 7 B C 20.40 10.50 103 30%

7 70%
4 7 E F 20.40 10.50 103 30%
4 7 D E 20.40 10.50 103 30%

A B 20.40 10.50 101 10%
4 7 F G 20.40 10.50 10

0%

4 8 B C 20.40 10.50 103 30%
4 8
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  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

529/25

EBEY SLOUGH

5/22/2015



Evaluation	of	Performance	Based	Concrete	for	Bridge	Decks		
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

2/651W-S
7610

Graham Construction

0017610D

6-Span (130' / 180' / 180' / 180' / 180' / 130'), 3-Steel Plate Girders (980' bridge length), 2-Lanes (38' wide roadway)

W-S Ramp over US 2/ US 395
ER Bob Hilmes No

≈ 2011







Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

15.00 9

65%

0%
2 9 A

20%

90 0%2 9 B C 18.00 15.00
0 0%

2 7 B C 18.00

15.00 9
35%

2 5 B C 18.00 15.00 92

3 35%
2 8 B C 18.00 15.00 90

B 18.00

15.00 92 20%

15.00 9

20%
2 7 A B 18.00 15.00

0 0%
2 5 A B 18.00 15.00 93
2

2 8 A B 18.00

2 4 A B 18.00
4 B C 18.00

2 3 B C 18.00 15.00 91 10%

0 0%
2 3 A B 18.00 15.00 92
2 2 B C 18.00 15.00 9

20%

2 2 A B 18.00 15.00 91 10%
2 1 B C 18.00 15.00 91 10%

3 35%
2 1 A B 18.00 15.00 92
1 7 B C 18.19 15.00 9

20%

1 7 A B 18.19 15.00 93 35%
1 6 B C 18.19 15.00 92 20%

2 20%
1 6 A B 18.19 15.00 91
1 5 B C 18.19 15.00 9

10%

1 5 A B 18.19 15.00 92 20%

96 65%
5

3 35%
2 6 B C 18.00 15.00 92
2 6 A B 18.00 15.00 9

55%15.00 9

1 4 B C 18.19 15.00 94 45%
1 4 A B 18.19 15.00 94 45%

1 10%
1 3 B C 18.19 15.00 91
1 3 A B 18.19 15.00 9

10%

1 2 B C 18.19 15.00 90 0%
1 2 A B 18.19 15.00 90 0%
1 1 B C 18.19 15.00 90 0%

Gir Rt. L (ft) S (ft) N100Ncr %
1 1 A B 18.19 15.00 90 0%

Bridge Deck Concrete Study

2/651W-S W-S Ramp over US 2/ US 395 0017610D
7610 ER Bob Hilmes No

2 10 A B 18.00 15.00 91 10%

Graham Construction ≈ 2011
6-Span (130' / 180' / 180' / 180' / 180' / 130'), 3-Steel Plate Girders (980' bridge length), 2-Lanes (38' wide roadway)

Span Bay Gir. Lt.

2 10 B C 18.00 15.00 91 10%
3 1 A B 18.00 15.00 92 20%
3 1 B C 18.00 15.00 92 20%
3 2 A B 18.00 15.00 90 0%
3 2 B C 18.00 15.00 92 20%
3 3 A B 18.00 15.00 90 0%
3 3 B C 18.00 15.00 90 0%

13%
0%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 65%
Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

2/651W-S W-S Ramp over US 2/ US 395 0017610D
7610 ER Bob Hilmes No

Graham Construction ≈ 2011
6-Span (130' / 180' / 180' / 180' / 180' / 130'), 3-Steel Plate Girders (980' bridge length), 2-Lanes (38' wide roadway)

Span Bay Gir. Lt.

13%
0%

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

3 4 A B 18.00 15.00 92 20%
3 4 B C 18.00 15.00 91 10%
3 5 A B 18.00 15.00 90 0%
3 5 B C 18.00 15.00 90 0%
3 6 A B 18.00 15.00 91 10%
3 6 B C 18.00 15.00 90 0%
3 7 A B 18.00 15.00 91 10%
3 7 B C 18.00 15.00 91 10%
3 8 A B 18.00 15.00 90 0%
3 8 B C 18.00 15.00 91 10%
3 9 A B 18.00 15.00 91 10%
3 9 B C 18.00 15.00 91 10%
3 10 A B 18.00 15.00 90 0%
3 10 B C 18.00 15.00 90 0%
4 1 A B 18.00 15.00 91 10%
4 1 B C 18.00 15.00 91 10%
4 2 A B 18.00 15.00 91 10%
4 2 B C 18.00 15.00 92 20%
4 3 A B 18.00 15.00 90 0%
4 3 B C 18.00 15.00 90 0%
4 4 A B 18.00 15.00 93 35%
4 4 B C 18.00 15.00 92 20%
4 5 A B 18.00 15.00 91 10%
4 5 B C 18.00 15.00 91 10%
4 6 A B 18.00 15.00 91 10%
4 6 B C 18.00 15.00 91 10%
4 7 A B 18.00 15.00 91 10%
4 7 B C 18.00 15.00 92 20%
4 8 A B 18.00 15.00 90 0%
4 8 B C 18.00 15.00 90 0%
4 9 A B 18.00 15.00 90 0%
4 9 B C 18.00 15.00 91 10%
4 10 A B 18.00 15.00 90 0%
4 10 B C 18.00 15.00 90 0%
5 1 A B 18.00 15.00 90 0%
5 1 B C 18.00 15.00 90 0%
5 2 A B 18.00 15.00 90 0%
5 2 B C 18.00 15.00 90 0%
5 3 A B 18.00 15.00 91 10%
5 3 B C 18.00 15.00 92 20%
5 4 A B 18.00 15.00 95 55%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. = 65%
Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

2/651W-S W-S Ramp over US 2/ US 395 0017610D
7610 ER Bob Hilmes No

Graham Construction ≈ 2011
6-Span (130' / 180' / 180' / 180' / 180' / 130'), 3-Steel Plate Girders (980' bridge length), 2-Lanes (38' wide roadway)

Span Bay Gir. Lt.

13%
0%

← construction joint counte
← construction joint counte

← construction joint counte
← construction joint counte

100%

5 9 A B 18.00 15.00 90 0%
5 9 B C 18.00 15.00 91 10%
5 10 A B 18.00 15.00 91 10%
5 10 B C 18.00 15.00 91 10%

6 5 A B 18.00 15.00 90 0%
6 5 B C 18.00 15.00 90 0%
6 6 A B 18.00 15.00 90 0%
6 6 B C 18.00 15.00 90 0%
6 7 A B 18.00 15.00 90 0%
6 7 B C 18.00 15.00 90 0%

5 4 B C 18.00 15.00 93 35%
5 5 A B 18.00 15.00 94 45%
5 5 B C 18.00 15.00 93 35%
5 6 A B 18.00 15.00 93 35%
5 6 B C 18.00 15.00 92 20%
5 7 A B 18.00 15.00 93 35%
5 7 B C 18.00 15.00 93 35%
5 8 A B 18.00 15.00 91 10%
5 8 B C 18.00 15.00 90 0%

6 1 A B 18.00 15.00 1 9 10%
6 1 B C 18.00 15.00 1 9 10%
6 2 A B 18.00 15.00 0 9 0%
6 2 B C 18.00 15.00 0 9 0%

18.00 15.00 0 9 0%
6 3 A B 18.00 15.00 0 9 0%

6 4 B C 18.00 15.00 1 9 10%
6 4 A B 18.00 15.00 2 9 20%
6 3 B C
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100% = CRACK EVERY 2 FT.
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  DECK CONCRETE

2/651W-S

W-S RAMP OVER US 2/US 395

5/21/2015
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

9/134
8383

Granite Construction

0018363A

3-Span (170' / 220' / 170'), 3-Steel Plate Girders (560' bridge length), 2-Lanes (36' wide roadway)

Pilchuck Creek
NW Dave Crisman

Stanwood Redi-Mix
Yes

11/27/13, 12/11/13 & 1/14/14





Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

Water (max) = lbs/cy w/c = max compressive strength @ 28 days psi
modulus of elasticity psi

permeability @ 56 days coulombs
mix design density lb/cf

ASR Mitigation

% Total

Eclipse 4500

Lbs/cy

48.0% 5.0% 39.0%

water reducer

Grading #57 #8 Class 2

WSDOT 
Pit #

WR Grace
WR Grace

Aggregate

1-150
set retarder

shrink. reducer WR Grace

1-50

#4

Comp.
1

Comp.
2

Comp.
3

Comp.
4

Comp.
5

D-342 D-342 D-342 D-342

1-75

Bridge Deck Concrete Study

Lbs/cy

cement 
fly ash

slag
latex

microsilica

Cementitious  
Materials

9/134
8383

Granite Construction

Source

Lafarge
Lafarge

Type I-II
Type F/GGBFS 50/50

0018363A

153

Type, Class or Grade

0.41

3-Span (170' / 220' / 170'), 3-Steel Plate Girders (560' bridge length), 2-Lanes (36' wide roadway)

Pilchuck Creek
NW Dave Crisman

Stanwood Redi-Mix
Yes

11/27/13, 12/11/13 & 1/14/14

oz/cy

Concrete Test Results

5,770
4,785,321

1,705
148.0

Shrinkage Test Results

Dry Age
(days)

% Length
Change

Mix Design (WSDOT Form 350-040)

1-75air entrainment

Concrete 
Admixtures

WR Grace

Manufacturer
4

Notes

HR water reducer 21

56
28 -0.0310%

0
Product

7
14

Dravair 1000
Zyla 610
Adva 140M

252

458

Although mix design indicates a range for the SRA, testing was d
using a 1/4 gallon SRA

Only one number listed for "shrinkage" per AASHTO T-160,
assumed to be at 28 days of drying

Deck consisted of 5 placements, only recieved info for 4.

Temperature

None Required

8.0%

1476 170 1202 247

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Ambient (web) Deck 2

-0.035%

-0.030%

-0.025%

-0.020%

-0.015%

-0.010%

-0.005%

0.000%

0 7 14 21 28 35 42 49 56

Dry Age (days)

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Deck 3

°F

10°F

20°F

30°F

40°F

50°F

60°F

70°F

80°F

90°F

100°F

Deck 4 Deck 5
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Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

1 1 A B 18.61 13.00 90 0%

13.00 0 9 0%
1 1 B

Bridge Deck Concrete Study

9/134 Pilchuck Creek 0018363A
8383 NW Dave Crisman Yes

Granite Construction Stanwood Redi-Mix 11/27/13, 12/11/13 & 1/14/14

3-Span (170' / 220' / 170'), 3-Steel Plate Girders (560' bridge length), 2-Lanes (36' wide roadway)

Span Bay

1 2 A B 18.61
C 18.61 13.00 0 9 0%

1 3 A B 18.61 13.00 0 9 0%
1 2 B C 18.61 13.00 0 9 0%

1 4 A B 18.61 13.00 0 9 0%
1 3 B C 18.61 13.00 0 9 0%

1 5 A B 18.61 13.00 3 9 35%
1 4 B C 18.61 13.00 3 9 35%

1 6 A B 18.61 13.00 1 9 10%
1 5 B C 18.61 13.00 4 9 45%

1 7 A B 18.61 13.00 0 9 0%
1 6 B C 18.61 13.00 2 9 20%

1 8 A B 18.61 13.00 0 9 0%
1 7 B C 18.61 13.00 0 9 0%

1 9 A B 18.61 13.00 0 9 0%
1 8 B C 18.61 13.00 0 9 0%

2 1 A B 18.33 13.00 1 9 10%
1 9 B C 18.61 13.00 1 9 10%

2 2 A B 18.33 13.00 0 9 0%
2 1 B C 18.33 13.00 1 9 10%

2 3 A B 18.33 13.00 1 9 10%
2 2 B C 18.33 13.00 1 9 10%

2 4 A B 18.33 13.00 0 9 0%
2 3 B C 18.33 13.00 2 9 20%

2 5 A B 18.33 13.00 0 9 0%
2 4 B C 18.33 13.00 0 9 0%

2 6 A B 18.33 13.00 0 9 0%
2 5 B C 18.33 13.00 0 9 0%

2 7 A B 18.33 13.00 0 9 0%
2 6 B C 18.33 13.00 0 9 0%

2 8 A B 18.33 13.00 0 9 0%
2 7 B C 18.33 13.00 0 9 0%

2 9 A B 18.33 13.00 0 9 0%
2 8 B C 18.33 13.00 0 9 0%

2 10 A B 18.33 13.00 0 9 0%
2 9 B C 18.33 13.00 0 9 0%

2 11 A B 18.33 13.00 0 9 0%
2 10 B C 18.33 13.00 0 9 0%

2 12 A B 18.33 13.00 1 9 10%
2 11 B C 18.33 13.00 0 9 0%

7%

45%
0%



Bridge # Bridge Name Structure ID
Contract # Region Project Engineer Performance Deck Concrete?
Contractor Concrete Supplier Deck Placement

Bridge Description

L = length between diaphragms (or length of "bay")
S = girder spacing

N100 = number of cracks equal to get 100% cracking severity = L / 2 ft (transverse crack spaced at 2 ft on center)
Ncr = number of leaching cracks counted during visual inspection Avg. =
% = cracking severity percentage = Ncr/N100 (rounded to the nearest 5%) Min. =

Max. =
Gir. Lt. Gir Rt. L (ft) S (ft) N100Ncr %

Bridge Deck Concrete Study

9/134 Pilchuck Creek 0018363A
8383 NW Dave Crisman Yes

Granite Construction Stanwood Redi-Mix 11/27/13, 12/11/13 & 1/14/14

3-Span (170' / 220' / 170'), 3-Steel Plate Girders (560' bridge length), 2-Lanes (36' wide roadway)

Span Bay

7%

45%
0%

100%

3 1 A B 18.61 13.00 1 9 10%
2 12 B C 18.33 13.00 3 9 35%

3 2 A B 18.61 13.00 0 9 0%
3 1 B C 18.61 13.00 2 9 20%

3 3 A B 18.61 13.00 1 9 10%
3 2 B C 18.61 13.00 1 9 10%

3 4 A B 18.61 13.00 1 9 10%
3 3 B C 18.61 13.00 0 9 0%

3 5 A B 18.61 13.00 2 9 20%
3 4 B C 18.61 13.00 3 9 35%

3 6 A B 18.61 13.00 0 9 0%
3 5 B C 18.61 13.00 4 9 45%

3 7 A B 18.61 13.00 0 9 0%
3 6 B C 18.61 13.00 1 9 10%

3 8 A B 18.61 13.00 0 9 0%
3 7 B C 18.61 13.00 0 9 0%

3 9 A B 18.61 13.00 0 9 0%
3 8 B C 18.61 13.00 0 9 0%

3 9 B C 18.61 13.00 0 9 0%

0%
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LESS CRACKING MORE CRACKING

CRACKING INTENSITY ~ BRIDGE 9/134
100% = CRACK EVERY 2 FT.
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CONSTRUCTION JOINT (TYP.)

  BRIDGE NUMBER

  BRIDGE NAME

  INSPECTION DATE

  DECK CONCRETE

9/134

PILCHUCK CREEK

5/22/2015


	TABLE OF CONTENTS
	APPENDICes
	Acknowledgement
	EXECUTIVE SUMMARY
	OVERVIEW
	DECK CONCRETE SPECIFICATION
	Contractor Mix Design
	Concrete Placement, Texturing and Curing
	Bridge Deck Temperature

	BRIDGE DECK EVALUATION METHOD
	BRIDGES FOR EVALUATION
	South Trip
	West Trip
	East Trip
	North Trip

	BRIDGE DECK SUMMARIES
	Single Span Prestressed Girder Bridges
	Bridges 90/105.5S & 90/105.5N (Gold Creek Animal Crossing)
	Bridges 5/302E & 5/302W (Prairie Creek)
	Bridge 9/133 (Harvey creek road)
	Bridge 5/229 (MellEn Street Couplet)
	Bridge 101/31 (Middle Nemah River)

	Two-Span Prestressed Girder Bridges
	Bridge 16/7S-E (South Sprague Ramp)
	Bridge 195/117 (Cheney-Spokane Road)
	Bridge 395/442W (US 395 Over US 2)
	Bridge 16/3W (SR 16 OVER HOV)
	Bridge 2/8.5N-W (BICKFORD AVE OVER US 2)
	395/441N-E (N-E Ramp Over N-N Ramp)

	Multi-Span Prestressed Girder Bridges
	Bridge 303/4A (Manette Bridge)
	Bridge 90/106N (Gold Creek Bridge)
	Bridge 6/115 (South Fork Chehalis River)
	Bridge 5/234W (I-5 Over Blakeslee Railroad Junction)
	Bridge 105/4 (North River)
	Bridge 105/3 (Smith Creek)
	Bridge 6/8 (Willapa River)
	BridgeS 5/232NCD and 5/232SCD (SKOOKUMCHUCK RIVER CD)
	101/44 (Bone River)

	Multi-Span Steel Plate Girder Bridges
	5/434SCD (SBCD Over SR 16 HOV and Ramps)
	529/25 (Ebey Slough)
	2/651W-S (W-S Ramp over US 2 / US 395)
	9/134 (Pilchuck Creek)


	BRIDGE DECK EVALUATION SUMMARY
	DECK CONCRETE SPECIFICATION EVALUATION
	Shrinkage Reducing Ad-Mixture
	Test Report for Shrinkage
	Temperature MONITORING

	RECOMMENDATIONS
	845.1 - Appendix A.pdf
	Appendix A
	90/105.5S
	90/105.5N
	5/302E
	5/302W
	9/133
	5/229





