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After 20+ years, we have a new logo!



Design Manual Items Approved for 2026
Determining Structure Diameter

(Sections 2C-3, G and 3C-1, L, 10)
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𝑀𝑀𝑀𝑀𝑑𝑑 =
𝐵𝐵𝐵𝐵1 + 𝐵𝐵𝐵𝐵2 + 2𝐶𝐶𝐶𝐶
𝜃𝜃° × �𝜋𝜋 180

𝑀𝑀𝑀𝑀𝑑𝑑 =
52" + 52" + 2(12")

180° × �𝜋𝜋 180

𝑀𝑀𝑀𝑀𝑑𝑑 =
128"

3.14159
= 40.74 ~ 48"

First Example:
36” RCP Gasketed Pipe BO=52”
Straight through run 𝜃𝜃° = 180o

A pipe requiring a 52” BO won’t fit in a 
48” Manhole
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𝑀𝑀𝑀𝑀𝑑𝑑 =
𝐵𝐵𝐵𝐵1 + 𝐵𝐵𝐵𝐵2 + 2𝐶𝐶𝐶𝐶
𝜃𝜃° × �𝜋𝜋 180

𝑀𝑀𝑀𝑀𝑑𝑑 =
35" + 12" + 2(12")

90° × �𝜋𝜋 180

𝑀𝑀𝑀𝑀𝑑𝑑 =
71"
1.57

= 45.2" ~ 48"

Second Example:
12” PVC Pipe BO1 = 12”
30” PVC Pipe BO2 = 35” 
Intersection 𝜃𝜃° = 90o
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𝐴𝐴𝐴𝐴𝐴𝐴 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝐶𝐶𝐶𝐶) = �∆ 360 𝜋𝜋𝑑𝑑

𝐴𝐴𝐴𝐴𝐴𝐴 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐶𝐶𝐶𝐶 = �26°
360 𝜋𝜋48"

𝐴𝐴𝐴𝐴𝐴𝐴 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐶𝐶𝐶𝐶 = 10.89" ≠ 12" 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
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Figure 2C-3.06:  Three Pipe Configuration 

 

 
 
Variables: 

r    =  manhole internal radius (in inches) 
S    = minimum structural leg (in inches) (recommended 12 inches) 
PA, PB, PC, PD = penetration in manhole to accommodate specified pipe (inches) 

 
Pipe Penetration Equation: 

PA, PB, PC, PD = pipe OD (in inches) + additional allowance for insertion (if unsure use 6 inches) 
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Table 2C-3.04:  Minimum Manhole Diameter Required for Pipe Size 
 

Pipe 
Diameter 
(inches) 

Minimum Manhole Diameter (inches) 

RCP PVC DIP VCP Polypropylene HDPE 

8 N/A 48 48 48 N/A N/A 
10 N/A 48 48 N/A N/A N/A 
12 48 48 48 48 48 48 
14 N/A N/A 48 N/A N/A N/A 
15 48 48 N/A 48 48 48 
16 N/A N/A 48 N/A N/A N/A 
18 48 48 48 N/A 48 48 
20 N/A N/A 48 N/A N/A N/A 
21 48 48 N/A 48 N/A N/A 
24 48 48 48 N/A 48 48 
27 *60 48 N/A 48 N/A N/A 
30 *60 *60 *60 60 60 60 
33 *60 N/A N/A N/A N/A N/A 
36 *60 *60 *60 60 60 60 
42 *72   72 N/A N/A 
48 *84    72 72 
54 96    N/A N/A 
60  96    96 96 

 
*48 inch diameter tee-section manhole may be used for storm sewer pipes 27 inches and greater, up to 48 inches. 
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• Didn’t have a design standard for “Anchor Blocks”
• Doesn’t include the AWWA recommended safety factor (Sf) of 

1.5
• Some inconsistencies in regards to use of “Thrust Blocks” vs. 

“Restraint Joints”
• “Belts & suspenders” approach - using restraint joints in 

conjunction with thrust blocks.
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Anchor Block Design



with the concrete thrust blocks.  If necessary, polyethylene wrap should be wrapped around the pipe, 
including the bolt circle, before the concrete is placed.  Concrete should have a minimum 
compressive strength of 4,000 psi at 28 days. 

 
Table 4C-1.02:  Anchor Block Sizing 

 

Pipe Diameter Degree Bend 
(ϴ) 

Weight 
(Pounds) 

Volume (Cu. 
Yards) (Vg) 

Strap Bar Size1 Embedment1 

4 
11.25 530 0.1 

#5 18 22.5 1,040 0.3 
45 1,920 0.5 

6 
11.25 1,100 0.3 

#5 18 22.5 2,150 0.6 
45 3,970 1.0 

8 
11.25 1,890 0.5 

#5 18 22.5 3,700 1.0 
45 6,830 1.7 

10 
11.25 2,840 0.7 

#5 18 22.5 5,560 1.4 
45 10,270 2.6 

12 
11.25 4,010 1.0 #5 18 22.5 7,860 2.0 

45 14,520 3.6 #7 24 

14 
11.25 5,390 1.4 #5 18 
22.5 10,560 2.7 #6 24 
45 19,510 4.9 #8 30 

16 
11.25 6,960 1.8 #5 18 
22.5 13,650 3.4 #7 24 
45 25,230 6.3 #9 30 

1 – Values were taken from the Oregon DOT Standard Detail RD250 Table C 

Values in the table have a safety factor Sf = 1 
 
Vg = Sf PA sinϴ/Wm   Tx = PA (1-cosϴ) 
 

23. Restrained Joints: 
 

a. For Pipe Diameters 8 inch through 12 inch:  Provide a minimum of 40 feet of restrained 
pipe in all directions along the pipe from the fitting for pipe diameters 8 inch through 12 inch, 
depths of bury of at least 5 feet, and a maximum test pressure of 150 psi. 
 

b. For Pipe Diameters Greater than 14 12 inch:  Restrained joints are typically used on pipes 
larger than 14 12 inches in diameter.  They may be used on other pipe sizes independently or 
in combination with concrete thrust blocks.  See pipe manufacturer’s recommendations for 
determining restrained lengths of pipe required. 

 

K. Thrust Blocks, Anchor Blocks, and Restrained Joints 
 
Concrete thrust blocks, anchor blocks, and restrained joints are used to counteract joint movement at 
points where piping changes directions or at dead-ends. 
 
1. Thrust Blocks:  Concrete thrust blocks are typically used on pipes 16 12 inches in diameter or 

smaller on horizontal and upward bending fittings.  Thrust blocks may be used on other pipes 
independently or in combination with restrained joints.  Table 4C-1.01 assumes a bearing area of 
thrust blocks based on 1,000 psf soil pressure and 150 psi water pressure.  Where water pressures 
are higher and/or soil conditions are poor, the designer should design the correct block size using 
the equation below Table 4C-1.01.  No bolts should come into contact with the concrete thrust 
blocks.  If necessary, polyethylene wrap should be wrapped around the pipe, including the bolt 
circle, before the concrete is placed.  Concrete should have a minimum compressive strength of 
4,000 psi at 28 days. 
 

Table 4C-1.01:  Thrust Block Minimum Bearing Surface (SF) 
 

Pipe Size  
(inches) 

Bends Tee or  
Dead-end 11.25° 22.5° 45° 90° 

4 1 1 2 2 3 4 3 
6 1 2 2 3 4 5 8 6 
8 2 4 7 8 14 10 

10 3 6 11 12 21 15 
12 4 5 8 9 16 29 30 21 
14 5 6 11 21 22 39 40 28 
16 7 14 27 28 50 51 36 
18 9 17 18 34 35 63 64 45 
20 11 21 22 42 43 78 55 
24 15 16 31 60 61 111 78 79 
30 24 47 48 92 93 171 121 
36 34 67 68 132 133 244 245 173 

 
Note:  Areas based upon water pressure of 150 psi and allowable soil pressure of 1,000 psf.  AWWA Recommends a 1.5 factor 
of safety (Sf), which is not part of this table or the formula below. 

 
Required Area, ft2 = Sf (2) (water pressure, psi)(cross-sectional area of pipe outside diameter, in2) 

(sin(angle of bend / 2))/(allowable soil pressure, psf) 
 
2. Anchor Blocks:  Anchor blocks are typically used on pipes 12 inches in diameter or 
smaller on vertical downward bend fittings.  Mains larger than 12 inches should use restrained 
joints as the primary means of thrust restraint on vertical downward bend fittings.  Anchor blocks 
may be used on pipes independently or in combination with restrained joints.  Table 4C-1.02 size 
of the anchor block based on a 150 psi water pressure.  Where water pressures are higher, the 
designer should design the correct block size using the equation below Table 4C-1.02.  Where an 
anchor block is the sole means of restraint on a vertical downward bend, the plans should detail 
the size and shape of the anchor block.  The engineer should also verify the face of the anchor 
block can resist the horizontal thrust component (Tx) created by the fitting.  No bolts should 
come into contact  
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• Progress payment retainage (Section 1090, 1.05, B)
oLowered maximum retainage from 5% to 3%

(Per SF 574)
• Concrete pipe supports (Section 3010, 1.08, F and G)

oAdded bid items for pipe supports for new and existing utilities
• Pipe size for solid wall PVC pipe (Section 4010, 2.01, B)

o Increased from 27” to 48” - complies with ASTM F 679 and conforms to 
current SUDAS design tables for buried depths
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• Pipe size for closed profile PVC pipe (Section 4010, 2.01, D)
o Increased from 36” to 60” - complies with ASTM F 1803 and conforms 

to current SUDAS design tables for buried depths
• Infiltration barrier on polypropylene adjustment rings (Section 

6010, 2.09, A, 3 & 2.11, A, 4
oRemoved language prohibiting the use of heat shrinkable infiltration 

barriers with polypropylene adjustment rings
• Dowel bar retrofit

oMinor changes at the request of Iowa DOT - now a joint detail
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Supplementals on Website



Items for 2027

• Removal of slump testing for slipform paving
• Updating testing frequencies for PCC portable/batch plants
• Gravel road and shoulder specifications
• Inclusion of PEXa for water service leads





Connect with Colleagues

• Member Contacts
 Currently over 800 members
 All sortable and searchable



PWSB Membership

Type Total Unique
Cities 363 145
Consultants 346 55
Partners* 43 22
Other** 49 24

Cities

Consultants

Partners
Other

* i.e. DOT, DNR, LTAP, League, Counties
**i.e. Universities, Industry Reps, etc.



Connect with Colleagues
• Forums
 7 categories (budgeting, open, research, ROW management, staffing, 

streets, training)
 Can subscribe to any/all categories of interest
 Emails sent to registered users 



Recent Forum Discussions
• Community box units (mailboxes) 
• Land surveyor required?
• Foundation drain connection to sanitary sewer
• Pressure grouting in storm sewer pipes
• General guidance (seeking mentorship)
• Combining public works and parks
• Budgeting enterprise funds
• Sanitary sewer manhole lining
• Playground mulch suggestions





Learn New Techniques

• Training and Educational Opportunities
• Headlines
• Funding Opportunities





Improve Work Efficiencies
• Bid tabulation report
 Over 700 accepted bids included; constantly adding new
 Data submitted voluntarily
 Uses SUDAS bid item codes 
 Always accepting new bid tabs (please send in Excel)





Improve Work Efficiencies
• Public works salary survey
 Collecting salary data for CITY public works staff starting 

with FY 2026
 Two reports – 1) populations ≥10,000; 2) populations 

<10,000 –
have “categories” for the larger populations

 Data submission forms and instructions on website



Salary Survey for Populations over 10,000





Salary Survey for Populations under 10,000



Salary Data Received From…

≥10,000
• Altoona
• Ames
• Ankeny
• Bettendorf
• Burlington
• Carroll
• Cedar Rapids
• Clive
• Coralville
• Council Bluffs

• Des Moines
• Fort Dodge
• Grimes
• Marion
• Muscatine
• Newton
• Sioux City
• Urbandale
• Waukee
• West Des Moines

<10,000
• Adel
• Anita
• Bondurant
• Carson
• Colfax
• Deloit
• Ely
• Fairfield
• Garden Grove
• Hawarden
• Hedrick
• Hiawatha

• Knoxville
• Merrill
• Mingo
• Missouri Valley
• Monticello
• Nashua
• New Albin
• Perry
• Rock Valley
• Smithland
• West Point
• Williamsburg

51% 6%



Other Resources
• Equipment for Sale (NEW!)
• Utility survey (coming soon)
• Job board
• City supplementals
• Financial, street, and bridge reports
• Social media (Facebook, X, and LinkedIn)
• Email list
 Members automatically added
 Also link to subscribe from our home page



Becoming a member is EASY and FREE!

• Step 1 – Create an Account (www.IowaPWSB.org)
 Email
 Password
 Name

[Anti-spam measure requires staff approval of account]
• Step 2 – Additional Contact Info
 Name
 Title
 Organization
 Contact Info



Questions?

David Carney
dpcarney@iastate.edu

Beth Richards
brich@iastate.edu

Brittany Eide
bneide@iastate.edu

IowaSUDAS.org

IowaPWSB.org

mailto:dpcarney@iastate.edu
mailto:brich@iastate.edu
mailto:bneide@iastate.edu
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