APPENDIX C - CALCULATIONS

C.1

C2

C3

C4

C5

C.6

C.7

-1

Channel Design
(Design Calculation, Figures, Tables, etc.)

In-Stream Structure Design
(Design Calculation, Figures, Tables, etc.)

Temporary Grade Control Structure Design
(Design Calculation, Figures, Tables, etc.)

Riprap Gutters Design
(Design Calculation, Figures, Tables, etc.)

Environmental Enhancement Plan
(Design Calculation, Figures, Tables, etc.)

Water Line Relocation
(Design Calculation, Figures, Tables, etc.)
(not included, previously submitted)

Sewer Line Relocation

(Design Calculation, Figures, Tables, etc.)
(not included, previously submitted)
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~Sta 107+72 (RB). There is ari existing 15" CMP outlet called out on Dwg C3.3 - -
and profile shown on Dwg C4.18 that empties on to the right bank just north of .
the Blue Parkway Bridge. The outlet end of this 15" CMP could not be found as o
it is buried below fill that was dumped over it from the new Blue Parkway Bridge
construction. .~ .7 ..t s T
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The Contractor is to relocate and/or extend existing drainage systems
affected by the project, especially those currently discharging to the
Blue River, as needed to facilitate the discharge to the Blue River
following completion of the project. Existing pipelines are to be
extended using reinforced concrete pipe (RCP). Pipelines shall be
extended with the same sized pipe unless additional storm drainage
\ enters the system in the new segments. 1In the later case the :
additional segments shall be designed for the flow that enters the’
system. The Design and Construction shall meet the requirements of
) } : the Kansas City Metro Chapter, American Public Works Association, -
4{fjj 2 Standard Specifications and Design Criteria (APWA) as ‘revised, adopted

p—

i -and approved by the Director of Public Works. These (City's)

i standards and specifications contain material, equipment, design

: criteria and construction requirements, for infrastructure items
proposed for construction within the City limits of Kansas City,
Missouri. These standards are available through links from the Kansas
City Missouri Web site, Public Works Department Page v
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i (a) The Contractor shali keep ‘on the work site a copy of the drawings éﬁd.speé}ﬁcations and shall at afl R
times give the Contracting Officer access thereto. Anything mentioned in the specifications and not shown
on the drawings, or shown on the drawings and not mentionéd in the specifications, shall be of like effect -~

as if shown or mentioned in both, In case of difference between drawings and s ecifications, the = - -
specifications shall govern. In case of discrepancy in the figures, in the drawings, or in the specifications, .
the matter shall be promptly submitted to the Contracting Officer, who shall promptly makea . :
determination in writing. Any adjustment by the Contractor without such a determination shall be at its

own risk and expense. The Contracting Officer shall furnish from time to time such detailed drawings and

other information as considered necessary, unless otherwise provided. .
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GUTTER AND OQUTFALL STRUCTURE SCHEDULE -
£ STATION OUTFALL STRUCTURES B = BOTTOM
LEFT BANK RIGHT BANK SIZE GATEWELL | FLAPGATE { WIDTH (FT.)
BT+TT CHANNEL | . - 36" CMP 5
v 90+65 CHANNEL | - 5
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104+60 CHANNEL] 30 CMP_ | . - T 5
4107+00 CHANNEL - 15" CMP. CxJ 5
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5.3 DESIGN CRITERIA u'

The follow1ng con31deratlons are to guide’ the de51gn of 'the storm dralnage
outfall structures. The Contractor shall produce a design of his choosing
subject to these criteria; complete calculations supporting the selected
design are to be submitted to the Kansas City District, U.S. Army Corps of
Engineers in accordance with the submittal guidance in the Summary of Work
Specification. '
a. The base bid considers the outfalls being designed and constructed with
‘the conceptual riprap design provided in the included plan set. An
option for pipe outfalls in lieu of the riprap gutters, except within
* the 1limits of -the upstream transition, shall also be provided. This
includes the pipes at Station 93+00, Station 104+60, Station 107+00, and
Station 107+72. A conceptual design of Vert1cal drop junctlon boxes and
RCP outfalls is included in the plan set.
b. The use of grouted riprap w1th1n the outfall gutter design is- e
prohibited. - N
c. The Contractor shall design the outfalls for the existing storm dralnage
structures and tributaries based on EM 1110-2-1610, EM 1110-2-2902, EM
1110-2-1413, EM 1110-2-1415, and shall include the,élbpe protection
criteria on the Kahsas City District USACE Website at: -
http://www.nwk.usace.army.mil/local protection/levees.html
The design guidance- criteria for turbulent flow areas shall be used.
around structures. "~The local guidance also has riprap and beddlng rock
gradatlons that are typlcally used in the Kansas City area.

111 02 - 6
EM Nlo- 2% -5 :mucwm/v—j (covpu/'ﬁ; SULVERTS & me:y
ENS 1110- z—/wg 1715 & J6so e At [+ PR gL ic RE4nsp
,97«:0777;;72 Corps SpRucTVRaL- €4 THey MewpS Tv Be Ulep 15 ,
EH o~ z- ~zjoY ( S 1Eer6 Tt Pesion ﬁz EemF Copc, /7“///@/«w/c S7ev ervRe ;}
1-4. Background (C//I ll1o- Zf2/0‘7') . :
a A remforced concrete hvdraullc structure 1s one that will be

subjected to one or more of the following: submergence, wave action, spray
?
chemlcally contamlnated atmosphere, and severe climatic conditions. Typical

" hydraulic_structures are stilling-basin slabs and walls, conc¢rete-lined:

channels, portions of powerhouses, spillway piers, spray walls and tralnlhg

i walls, floodwalls, .intake and outlet structures below maximum high ¢ and
. wave dction, lock walls gulde and guard walls and retalning walls subJect to

contact with water
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I Outlet structures Outlet structures are normal]y' E
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22676-13 bolts up to the thimble ona reduced 25# drilling template

‘Attachments E—43563 pdf

May 9 2008 oo
NORTON SCHMIDT CONSULTING ENGINEERS
Bill Strobach

has a circular front flange and a circular back up “grouting” ring at
Using wall thimble E-43563, for your application, there would bg/2-3/8"between the flange and
the ring. This distance i is suffi c:ent for estabhshlng a water seal wnth 4, 000 psx concrete (3/ o

aggregate). .
We have mcluded a representatnve drawing for an 18" dlameter flap gate Drawmg D-

*

. Everett Hoskmg, P.E. -

; Ev Hosking :

- Senior Project Engmeer

. RODNEY HUNT COMPANY

Tel: 1.800.448.8860 x283

fax: 1.978.544.7204 .

The wall thlmble draw:ng E-43563 would work well w:th the 18” plpe entenng the 16” :
. thick headwall from the opposite side. -

I Qur thimble would butt against the pipe end at the mid pomt of the wall. The “F” sect;on thimble
t the mid-barre! length,

From ' 'Everett Hoskmg [everetth@rodneyhunt com]
Sent: ° ' Fnday, May 09 2008 3 44 PM '
- TP? . Bill Strobach " : o /F FO Kg 64@?/}16/ F“’/?'P éATE’
Ce: - Kent Miller (krmller@ﬂundequtp com)
Subject: "18" Dlameter Wall Thlmble : W@’ ”/ T/f 7 /" B “’l—
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Gary J, Van Riessen, P.E. SH- // OF’_“"L"'_

A Professional Corporation
Consulting Geotechnical Engineer

230 SW Main Street, Suite 206

Lee’s Summit, Missouti 64063
816.272.5590(0ffice) 816.830.6576 (CeID
81 6.272. 5 51 0 (Fac.s‘xmde)

TPeEasA 0

To: Bill Strobach Fax: 816.421.1956

- Norton &Schmidt - :
From: Gary J. Van Riessen, PE.  Date: March 19, 2008
Re: Lateral Earth Pressures Pages: 1

Outlet Structure @ 18" CMP ;

Chaonel Improvements

Brush Creek to 53" Strect
CcC:

() Ument__X ForReview , " ( }Pleage Comment () Flease Reply ()Plegss Recycle

Notes: Pursuavt to your electronic request of March. 12, 2008, the proposed
use of a lateral earth pressure equal to 120 pounds/square foot/foot js reasonable, if
not slightly conservative. Typically, a submerged at-rest carth pressure would be
roughly equal to 30-35 pounds/square foot/foot for buoyant soil plus 62.4
pounds/square foot/foot for the water pressure, yleldmg a total earth pressure of
approximately 95 pounds/square foot/foot.

Contact this office with any questions.

Regards, o
%}\f@@»m

<
Gary J. Van Riessen, P.E.
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[ ’234 Applicab!edeslgncrltc : w
1hL=. appllcablL dcslgn el lerla Indude the follow‘lng USACE and Englneer Manuals as ilshzd

&  Geotechnical Tnvestigations EM 1110-1 180-1
° Laboratory Soll Testing EM 1110-2-1906

o Design of Sheet Plle Wall EM 1110-2-2504
© Hydmullc Desugn For Fluod Con\ml Channel EH 1110-2—1001 S

o me design critert provlded ln Blue River channel Mocnﬂcauons Elrush Creek tu 537 -

|
|
a s o SlopeStabﬂltyEr’l 143024902 -
i
|
{
!
1 o B
| - street, Jackson County, Construcon Specifications are summarized below. .
i

C o Rc:kfornprap:houldbeszedmmainmlnshblluyandpreventex:ess!vesmu:for T o T S
Flaws up to and including 44,500 cfs and upstreammdofuansltbnshwldbe R P - . L Iy S ‘A > e
’ dcs!gnedmpreventfaﬂurebyﬂanklng Lo . ny_C. ‘ ” oz . 17() - FMA 3,3 C

o Steelsheetpllecutaffwallshwtdbede.stgnedrorsrab‘rtyuptoﬁ500 2 LT oo
" appears that there i ho USACE design document that specifically addressesthe . oY o
- foading cases Imposed mthestedsheetpﬂacumfrwan for this typeoftemporary D
: gmdeamtru!sbucmre. Lnadingmwmbe ped based on -
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1 would also suggest the followmg loadrng condltlons based ona sequentral eva]uatron proeess

, ) ondltronl LowFlow

. Use drfferentral pressure roughly equrvalent to 2 feet of water head

wﬁ/uéf Cn':ref 7 Eer Ufejb E/H(,/p o,u &/fﬂ‘f VW ‘

: From Gary VanRressen [maltto gary vanrle_ssen@sbcglobal net]
| Sent: Friday, January 25, 2008 9 59 AM ' o
To: Bill Strobach - :

Sub]ect Re Blue Rrver Channel Modrfrcatlons (Brush Creek to 53rd St ) Temporary Grade Control Struct

Generally, I would suggest the use of act1ve/pass1ve earth pressure coefﬁcrents based on a mrmmum e
, 'angle of 1nterna1 frrctlon of 35 degrees ( goay ; Uf € 70 Dféﬂ@;;r r‘ og J‘olu, - ;:;eo,q @y,e

’7 8

: Condltron 2 @ Intermedrate Flow/Partral Pool

Use differential pressure derived from scour of two feet of 1i nprap on downstream 81de of sheetplle and
hydro-dynamic/water flow pressures applied on upstrearn srde of sheetprle

Condition 3 - Maximum Flood Condition - _ _
Similar to Condition 2, but with reduced magnitude of pressures due to water ﬂow 1 suspect that this
condition really exhrbrts low probabrhty/concern because of the depth of water over the control

'“structure o ﬁ

Condltlon 4- Post Flood and Post Scour A

‘mprap. . .a o
hopetlnshelps o

' Gary J Van Rressen P E

Similar to Condrtron 1, but wrth drfferentlal bpressure equlvalent to 2 feet of water head and 2 feet of

Regards
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H)'{ ‘ ONE COMPANY  Project:  ESI Blue River Channel Modifications
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Transitionary channel grading begins at STA 86+00
Existing channel flowline elevation = 728.21 feet

Transitionary channel grading ends at STA 90+00
Proposed channel flowline elevation = 727.93 feet

Design channel slope is 0.00055 ft/ft

FEMA Flood Insurance Study shows bed slope of approximately 0.00031 ft/ft (natural streambed slope)

o
o
¥
©
[ce)
<
=
(2]

S =0.00031 ft/ft

STA 90+00

Potential Scour Elevation —»

.................

Sheet Pile —»

The channel may be expected to scour to an equilibrium bed slope.
If station 90+00 is assumed as the fixed point then:

If the equilibrium slope = 0.00055 ft/ft, then the potential scour elevation at 86+00 = 728.15
If the equilibrium slope = 0.00031 ft/ft, then the potential scour elevation at 86+00 = 728.05
Based on results from Table E.3.1:

If the equilibrium slope = 0.00000005 ft/ft, then the potential scour elevation at 86+00 = 727.93
If the equilibrium slope = 0.00000034 ft/ft, then the potential scour elevation at 86+00 = 727.93
I the equilibrium slope = 0.00009081 ft/ft, then the potential scour elevation at 86+00 = 727.97
Based on results from Table E.3.2:

I the equilibrium slope = 0.00000001 ft/ft, then the potential scour elevation at 86+00 = 727.93
If the equilibrium slope = 0.00000157 ft/ft, then the potential scour elevation at 86+00 = 727.93
If the equilibrium slope = 0.00010292 ft/ft, then the potential scour elevation at 86+00 = 727.97

If the existing sheet pile in the vicinity os Stanely Palmer Engineering is assumed as a fixed point then:
Approximate streambed elevation at the existing sheet pile in the vicinity of Stanely Palmer Engineering

is 724.20 feet.
If the equilibrium slope = 0.00 ft/ft, then the potential scour elevation at 86+00 =

This elevation will be the potential scour elevation under the worest case conditions.

724.20

S = 0.00055 ft/ft

feet
feet

feet
feet
feet

feet

feet
feet

feet



Table E.3.1: Estimation of equilibrium slope using equation 6.18, HEC-20

Parameter Description Clay Loam
Ks Shields parameter’ 0.047
D, (feet) critical bed material size (use Dgp)? 0.000164
Vs specific weight of sediment® 62.4
04 specific weight of water 62.4
Ky constant 1.486
q (50-yr) channel discharge per unit width* 122
n Manning's roughness 0.03
Seq (ft/ft) equilibrium slope 0.00000005
Notes:

1. Estimated using guidance described in EM 1110-2-1418.
2. Dy, is estimated based on the guidance provided in

"Estimating Particle-Size Distribution from Limited Soil Texture Data" (see references).

3. Assumed Value.
4. 50-year unit discharge is computed at station 95+90.

Sand
0.047

0.00066
62.4
62.4

1.486

122
0.03
0.00000034

Table E.3.2: Estimation of equilibrium slope using equation 6.19, HEC-20

Parameter Description Clay Loam
Ky constant 60.1
Ds, (feet) material size passing 50%" 0.000033
Dy, (feet) material size passing 90%" 0.000164
n Manning's roughness 0.03
q (50-yr) channel discharge per unit width? 122
Seq (fU/ft) equilibrium slope 0.00000010
Notes:

1. Dgg and D5, are estimated based on the guidance provided in

"Estimating Particle-Size Distribution from Limited Soil Texture Data" (see references).

2. 50-year unit discharge is computed at station 95+90.

Sand
60.1
0.00033
0.00066
0.03
122
0.00000157

(el e\
0.047

0.032808

62.4
62.4
1.486

122
0.03

0.00009081

Gravel
60.1
0.016404
0.032808
0.03
122
0.00010292
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 From: Gary VanRiessen [maiito:gary.vanriessen@sbcgiobai.net}
Sent: Friday, January 25, 2008 9:59 AM :
To: Bill Strobach -
Subject: Re: Blue River Channel Modifications (Brush Creek to 53rd St.)-Temporary Grade Controt Struct.

Generally, T would suggest the use of active/passive earth pressure coefficients based on a minimum

“angle of internal friction of 35 degrees. ( gmy ) USeE 2o DEFrosS Fopf Jojt-, <— FiZoM GVE
. , % 97 0@

T would also suggest the following loading conditions based on a sequential evaluation process.

Condition 1 @ Low Flow :
Use differential pressure roughly equivalent to 2 feet of water head.

Condition 2 @ Intermediate Flow/Partial Pool

Use differential pressure derived from scour of two feet of riprap on downstream side of sheetpile and
hydro-dynamic/water flow pressures applied on upstream side of sheetpile.

Condition 3 - Maximum Flood Condition :

Similar to Condition 2, but with reduced magnitude of pressures due to water flow. I suspect that this
condition really exhibits low probability/concern because of the depth of water over the control
structure.

Condition 4 - Post Flood and Post Scour
Similar to Condition 1, but with differential pressure equivalent to 2 feet of water head and 2 feet of
riprap. '
hope this helps.

Regards,

Gary J. Van Riessen, P.E.
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*Per Unit of Wal

P7 sheet piling is a traditional sheet piling
profile preduced in North America. These
sections are namead for weight. For
example, PZ 35 weighs 35 pounds per
sauare foot of wall,

PZC sections are the "latest generation” of
sheet plling profiles and were developed
to be lighter, wider, and stronger than the
older traditional PZ sections. PZC profiles
are named for their strength in metric
designaticns. For example, PZC 18 has &
Section Modulus of 1,800 cm®/meter.
PZC profiles should always be the
desianer’ first choice in order to provide
the end user the most efficient retention
wall with the most efficient ratio of section
modulus to weight,
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