


















































































































































































































































































































". ORANGE COUNTY 

OC Public W arks 
Our Community. Our Commitment. 

Memorandum 

DATE: June 27, 2011 

TO: Distribution 

FROM: Ignacio G. Ochoa, P.E. 
Director/Chief Engineer, OC Engineering 

SUBJECT: OCFCD Design Manual, Chapter II, "Structures" 

Jess A. Carbajal, Director 
300 N. Flower Street 

Santa Ana, CA 

P.O. Box 4048 
Santa Ana, CA 92702-4048 

Telephone: (714) 834-2300 
Fax: (714) 834-5188 

OC Public Works staff, on behalf of the Orange County Flood Control District (OCFCD), has 
completed a comparison of its current policy and standards for the design of reinforced 
concrete flood control structures with the structural design standards used by other 
agencies. These agencies included the Los Angeles County Flood Control 
District/Department of Public Works (LADPW), the U.S. Army Corps of Engineers (Corps), 
and the American Concrete Institute (ACI). Specifically, OCFCD staff completed a 
comparison between OCFCD criteria for design of flood control structures and that of the LA 
County 2008 Draft structural design criteria, the Greenbook pre-cast concrete culvert 
criteria, and the Corps criteria for hydraulic structures, EM 1110-2-2104. 

OCFCD's Flood Control Design Manual has not been formally updated since 1971. 
However, a series of Design Manual addenda have been formally adopted by the Board of 
Supervisors over the years. In addition to the addenda, the Chief Engineer of OCFCD has 
issued DeSign Memoranda to OC Public Works staff on an as-needed basis, i.e. - the 
OCFCD Chief Engineer's memo on standards for reinforced concrete design within the 
OCFCD Design Manual, dated December 27,2005, attached hereto. 

OC Public Works staff concluded that for the last 30 years the OCFCD's Strength Design 
Criteria, as provided for in Chapter II of the current OCFCD DeSign Manual, has closely 
reflected the Corps strength design criteria as specified in the Corps Engineering Manual, 
EM 1110-2-2104, incorporating a 1.3 hydraulic structures magnification factor above and 
beyond those published by the ACI-318 Code for the Strength DeSign Method (Ultimate 
Strength Design). Other municipalities and Greenbook committees have in effect 
increasingly recognized this trend. Additionally, OC Public Works staff concluded that 
explicit application of a hydraulic structure magnification factor above and beyond that for 
ordinary structures is a common trend for hydraulic and sanitary structures. The hydraulic 
magnification factor is sometimes referred to as the resilience factor or the environmental 
durability factor. 

Since it is the desire of OC Public Works to move in a direction where design and 
construction of its flood control infrastructure meet with and be eligible for Federal approval 
(i.e., FEMA Levee Certification, compliance with Corps PL 84-99 Program, and requests for 
Section 104 Credit associated with Federal Projects), OCFCD shall incorporate and specify 
by reference within the OCFCD Design Manual the use of the Corps Engineering Manual 
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(EM 1110-2-2104), "Strength Design for Reinforced-Concrete Hydraulic Structures," for 
design of all future reinforced concrete flood control structures. 

The adoption of EM 1110-2-2104 is not expected to cause any measurable increase in the 
cost of construction of the OCFCD's infrastructure. 

a, P.E. 

S:\Flood Control Design\Manager\Share\Projects-back up\Flood Control Pol1cy\Structures\IGO, DeFeo Hydraulic Structures Factor.doc 

Attachment: Memo dated December 27,2005 

Distribution: Kevin Onuma, Manager, OC Engineering/OC Flood 
Khalid 8azmi, Manager, OC Engineering/OC Road 
Vincent Gin, Manager, OC Engineering IOC Project Management 
Victor Valdovinos, Manager, OC Engineering IOperations & Maintenance 
Octavio Rivas, Manager, OC Engineering/OC Inspection 
Mahrooz IIkhanipour, Manager, OC Planning/OC Community Development 
Mary Anne Skorpanich, Manager, OC Planning/OC Watersheds 
Lance Natsuhara, OC Engineering/OC Flood/Santa Ana River Project 
Phil Jones, Manager, OC Engineering/OC Flood/Flood Control Design 
Mehdi Sobhani, OC Engineering/OC Flood/Flood Control Programs 
Harry Persaud, Manager, OC Planning/OC Planned Communities 
Scott Thomas, Manager, OC Community Resources/OC Parks Design 
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DATE: DEC 2 '7 2005 

TO: Distribution 

FROM: H. l. Nakasone 
Director Public Works/Chief Engineer 

SUBJECT: OCFCD Design Manual, Chapter II, "Structures" 

Bryan Speegle, Dir(."(.'tor 
300 N. Flnwc( Street 

Santa !\ntl, C/\ 

P.O. Box 4048 
Santa ~\fla, C:\ 92702..4048 

Telephone: (714) 834-2300 
Fa" (714) 834-5188 

The Orange County Flood Control District criteria for design of flood control structures have not 
been modified since July 1972. During the early '70's, Working Stress Design was the method 
most commonly used by the District for the design of reinforced concrete flood control 
structures. In addilion, the 1972 Manual set forth the relatively new Ultimate Strength Design 
method (now simply know as the Strength Design Method) as an alternate method for design of 
reinforced concrete structures. 

In the last 35 years structural criteria and codes have evolved and have been significantly 
modified. The most popular and referenced code for design of reinforced concrete structures in 
the Country is the American Concrete Institute (ACl) code. The ACI 318 - 71 code is also 
referenced by our current design manual. The current ACI code for reinforced concrete design, 
ACI 318 - 2005, now specifies the Unified Design Provisions for the Strength Method as the 
preferred method for designing reinforced concrete structures. The conventional Strength 
Design Method has been moved to the appendices, and the Working Stress Design Method has 
been removed from the ACI code in its entirety. 

Due to this evolution in code requirements, the Orange County Flood Control District shall now 
require that all newly proposed reinforced concrete flood control structures be designed by the 
Strength Design Method as provided for in Chapter II of the current OCFCD Design Manual. 
The Workil)gStress DesignMethod shaltno longer be.usedfor newly proposed f1ood.colltrol 
structures, but may be utilized for the modification of~ connection to, and analysis of existing 
District owned concrete structures if so approved by the Chief Engineer or his designee. 
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The design criteria above shall prevail until such time as District staff completes and 
recommends further revisions to Chapter 11 of the OCFCD esign Manual in the near future. 

Distribution: Tim Neely 
Francisco Alonso 
Nadeem Majaj 
Nacho Ochoa 
.lim Miller 
Dave Marshall 
Bill Tidwell 
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