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Executive Summary

Culvert 8 is a US Army Corps of Engineers (USACE) Central & Southern Florida project culvert through
the Herbert Hoover Dike (HHD) in Okeechobee County serving the S133 basin. It is located northeast of
Lake Okeechobee (the Lake). The USACE identified Culvert 8 for replacement in the February 2011
Environmental Assessment Report for the Herbert Hoover Dike Culvert Replacement and Removal Project.
As with all of the culvert replacement projects associated with the Lake, the USACE coordinated with
South Florida Water Management District (the District) to ensure that flood control and water supply issues
were adequately addressed, and that the culvert replacements serve the needs of both agencies. The USACE
has completed the engineering design for the Culvert 8 replacement and will remove (as part of the
construction) the District’s existing sheetpile weir, which is located landside at the edge of the Federal right-
of-way. This weir historically maintained water levels in the S133 basin at or below approximately 11.73
ft. NAVDS88 (13 ft. NGVD). When the S133 pump station is unable to maintain water level within the
regulation schedule, especially after a large storm event, the District installs portable pumps at Culvert 8 to
pump over HHD to the Lake.

The USACE design for the Culvert 8 Replacement includes accommodations in the landside culvert
headwall structure to allow the District to place a weir within what the USACE design terms the “emergency
bulkhead slot” and continue maintaining the existing flood control function. In order to enhance the function
of the weir for the new Culvert 8 design, the District desires to design, fabricate, and install modified weirs
at Culvert 8 after the structure replacement is complete. The objective of this design is to enable the District
to maintain water levels in the S133 basin at approximately 11.73 ft. NAVD by gravity when Lake water
levels allow and via pumping when levels exceed 11.73 ft. NAVD. To accommodate a pumped flow
condition, provisions are included for the District to (temporarily) add a bulkhead extension to the weir and
install submersible hydraulic pumps to move stormwater to the Lake following large storm events when
the Lake water levels are too high for gravity discharge.

The design presented herein describes three fabricated bulkheads which each include 42-inch MWI flanges
to be compatible with the District’s existing 42-inch MWI submersible hydraulic pumps (model HAC 342)
and three fabricated bulkhead extensions to accommodate pumping when lake levels are above 11.73 ft.
NAVD. The pumps, having a matching 42-inch MWI flange, can be bolted directly to the bulkheads and
powered by diesel drive units on the access platform surrounding the headwall structure. Use of the
submersible hydraulic pumps in this arrangement is facilitated by a MWI 90-degree intake for each pump.
In addition, the design includes 42”x30” reducers to allow use of the District’s 30-inch MWI submersible
hydraulic pumps (model HAC 330) in the event the 42-inch pumps are not available and 42”°x24” reducers
to allow for use of 24-in MWI submersible hydraulic pumps (HAC 324) which are readily available in the
rental market.

The District weir will have a finished height of 8.23 ft. above the culvert floor elevation of EL 3.5 ft. NAVD.
This will provide a crest elevation of 11.73 ft. NAVD (13 ft. NGVD) allowing the bulkhead to act as a weir
under gravity flow scenarios (Lake EL <11.73 ft. NAVD). During such times, blind flanges would be
installed over the 42-inch landside flanged penetrations. Once the Lake level rises above EL 11.73 ft.
NAVD and gravity flow is no longer possible, the blind flanges can be removed and the submersible
hydraulic pumps installed on the bulkheads. This can be done underwater with divers or above grade via
removal of the modified weirs. Once the pump attachment is complete, a bulkhead extension (stop log)
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would be added to raise the bulkhead crest elevation to EL 19.96 ft. NAVD. It is noted that while this is
below the culvert height of EL 20.0 ft. NAVD, design of the bulkhead extension with a height of 8.23 ft. to
EL 19.96 ft. NAVD will allow the bulkhead to have dual use as a weir during times of gravity flow, if
needed.
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Section 1;: Introduction

Culvert 8 is a US Army Corps of Engineers (USACE) Central & Southern Florida project culvert through
the Herbert Hoover Dike (HHD) in Okeechobee County serving the S133 basin. It is located northeast of
Lake Okeechobee (the Lake). The USACE identified Culvert 8 for replacement in the February 2011
Environmental Assessment Report for the Herbert Hoover Dike Culvert Replacement and Removal Project.
As with all of the culvert replacement projects associated with the Lake, the USACE coordinated with
South Florida Water Management District (the District) to ensure that flood control and water supply issues
were adequately addressed, and that the culvert replacements serve the needs of both agencies. The USACE
has completed the engineering design for the Culvert 8 replacement and will remove (as part of the
construction) the District’s existing sheetpile weir, which is located landside at the edge of the Federal right-
of-way. This weir historically maintained water levels in the S133 basin at or below approximately 11.73
ft. NAVD (13 ft. NGVD). Refer to Appendix 1 for the Army of Corps of Engineers Corpscon v6.0.1 vertical
datum conversion factor from NAVD88 to NGVD29. When the S133 pump station is unable to maintain
water level within the regulation schedule, especially after a large storm event, the District installs portable
pumps at Culvert 8 to pump over HHD to the Lake.

The design presented herein describes three fabricated bulkheads which each include 42-inch MWI flanges
to be compatible with the District’s existing 42-inch MWI submersible hydraulic pumps (model HAC
342P37) and three fabricated bulkhead extensions to protect against Lake levels above 11.73 ft. NAVD.
The pumps, having a matching 42-inch MW!I flange, can be bolted directly to the bulkheads and powered
by the District’s diesel drive units on the access platform surrounding the headwall structure. Use of the
submersible hydraulic pumps in this arrangement is facilitated by a MW!I 90-degree intake for each pump.
In addition, the design includes 42”’x30” reducers to allow use of the District’s 30-inch MWI submersible
hydraulic pumps (model HAC 330) in the event the 42-inch pumps are not available and 42”x24” reducers
to allow for use of 24-in MWI submersible hydraulic pumps (HAC 324) which are readily available in the
rental market.
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Section 2: Operations

It is the District’s desire to maintain water levels in the S133 basin at or below approximately 11.73 ft.
NAVD (13 ft. NGVD). Operations to accomplish this differ according to two Lake water surface level
scenarios and require the use of bulkheads. When Lake water levels are below 11.73 ft. NAVD, excess
basin stormwaters can flow to the Lake by gravity over a bulkhead weir. However, when Lake levels exceed
EL 11.73 ft. NAVD, an extension must be installed and excess basin waters must be discharged to the Lake
via pumping. Both the bulkhead weir and the bulkhead extension are estimated to weigh up to
approximately 10,000 Ibs and will require the use of a crane for installation as the USACE culvert design
does not include a hoist assembly. Likewise, installation of the pump assembly (approximately 6,000 Ibs),
when needed, will also require use of a crane. Both Lake water surface level scenarios are discussed below:

2.1 Gravity Flow to Lake Okeechobee (Lake EL <11.73 ft. NAVD)

The USACE design for Culvert 8 includes three steel-lined culvert pipes each 10-ft. in diameter and
approximately 197 ft. in length with combination gates located at the Lakeside end of the culvert. Three
12.5 ft. wide openings are available on the Landside of the culvert for emergency bulkheads. The openings
have a sill elevation of 3.5 ft. NAVD and a top elevation of 20.0 ft. NAVD with vertical rail slots on
opposing sides to accommodate a roller-style bulkhead. A roller-style bulkhead weir providing a top
elevation of 11.73 ft. NAVD is proposed to allow gravity flow of excess stormwater from the S133 basin
when Lake levels are below EL 11.73 ft. NAVD and the combination gates located on the Lakeside of the
culvert are open. When Lake levels rise above EL 11.73 ft. NAVD, combination gates on the Lakeside of
the culvert must be closed to prevent flooding of the S133 basin or installation of a bulkhead extension
must be added and pumps installed to discharge excess stormwaters to the Lake. The bulkhead extension
proposed is 8.23 ft. in height and, once installed on top of the bulkhead weir, will raise the Landside
bulkhead elevation to 19.96 ft. NAVD. It is noted that the highest recorded Lake elevation was 17.5 ft.
NAVD (18.77 ft. NGVD) and occurred on November 2, 1947. While extension to EL 19.96 provides about
18-inches of freeboard from this level, design of the bulkhead extension with a height of 8.23 ft. will allow
it to be used interchangeably as a bulkhead weir during times of gravity flow, if necessary.

2.2 Pumped Flow to Lake Okeechobee (Lake EL >11.73 ft. NAVD)

The USACE design for Culvert 8 includes three steel-lined culvert pipes each 10-ft. in diameter and
approximately 197 ft. in length with combination gates located at the Lakeside end of the culvert. Three
12.5 ft. wide openings are available on the Landside of the culvert for emergency bulkheads. The openings
have a sill elevation of 3.5 ft. NAVD and a top elevation of 20.0 ft. NAVD with vertical rail slots on
opposing sides to accommodate a roller-style bulkhead. A roller-style bulkhead weir providing a top
elevation of 11.73 ft. NAVD is proposed to allow gravity flow of excess stormwater from the S133 basin
when Lake levels are below EL 11.73 ft. NAVD and the combination gates located on the Lakeside of the
culvert are open. When Lake levels rise above EL 11.73 ft. NAVD, pumps must be installed to discharge
excess stormwaters to the Lake to prevent flooding of the S133 basin.

Each of the modified bulkhead weirs has a 42-inch flanged penetration which incorporates a MWI bolt
pattern on the Landside and a 42-in flap gate on the Lakeside. During gravity flow, a blind flange remains
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in place on the Landside of the bulkhead. When pump installation is required on one or more of the
bulkheads, the blind flange must be removed and the pump installed. A flap gate located on the Lakeside
of the bulkhead penetration will prevent Lake water from flowing directly into the S133 basin through the
penetration and allow installation of the pumps. Once the pumps are installed, a bulkhead extension must
be added prior to operation to raise the bulkhead elevation and prevent short-circuiting of the pumped flow.
A crane must be mobilized to install the bulkhead extension as the USACE culvert design does not include
a hoist assembly.

Assuming an operation of gravity flow to the Lake via the bulkhead weirs, once it has become apparent that
pumps are required, the following steps should be taken:

1.
2.

Mobilize a crane and divers.

Deploy divers and remove the 42-inch blind flange from one or more of the modified bulkhead
weirs as needed.

Install submersible hydraulic pump assemblies at one or more of the three bulkhead weirs.

Install bulkhead extensions at each of the three bulkhead weirs (EL 11.73 ft. NAVD) to raise
bulkhead elevation to EL 19.96 ft. NAVD.

Install submersible hydraulic pump drive units within fenced-in access area.
Make submersible hydraulic pump connections to each pump drive unit.
Ensure Lakeside combination gates are open.

Begin pump operations at lowest speed (to avoid damage to flap gate) until flow is initiated, then
adjust to desired speed/flow rate.

Once pumps are no longer required, the following steps should be taken to restore gravity flow over the
bulkhead weir:

1.
2.

Mobilize a crane and divers.

Slow pump operations to lowest speed (to avoid damage to flap gate), then shut down pumps.
Deploy divers and disconnect pumps from drive units.

Ensure all flap gates are closed and seated.

Remove pump assemblies from bulkhead weir.

Install blind flanges at each bulkhead as needed.

Remove pump drive units.

Remove bulkhead extension.

Ensure Lakeside combination gates are open.

Hazen and Sawyer | Section 2: Operations 3
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It is noted that installation of the pump assemblies can be performed above grade without the use of divers.
Once the pump assembly and hydraulic hoses are attached, lifting and installation of the bulkhead-pump
assembly unit can then be made. Care must be taken to ensure hydraulic hoses are protected during
installation of the bulkhead extension.

2.3 Hurricane Protocol

In the event of a hurricane, USACE protocol is to close and lock all culvert gates. If pumping equipment
is in place at the Culvert 8 bulkheads and the District wishes it remain in place during a storm, the hydraulic
hoses should be disconnected, capped and secured until the USACE unlocks HDD gates and returns the
culvert to normal operations. No action is necessary if pumping equipment is not installed and is already
stored in a protected location.

Hazen and Sawyer | Section 2: Operations 4



Attachment "A"

South Florida Water Management District
Culvert 8 Pump Attachment Corrected Final (RTA) Design Report

Section 3: Design Calculations

3.1 Pumped Flow Estimates

The USACE design for Culvert 8 includes three steel-lined culvert pipes each 10-ft. in diameter and
approximately 197 ft. in length with combination gates installed on the Lakeside of the culvert. As the
District expects to discharge up to 200 cfs when pumped flow is needed, approximately 67 cfs can be
expected through each culvert pipe presenting velocities under 0.9 fps. Assuming a Hazen-Williams C-
factor of 100, headloss through the culverts is expected to be negligible (<0.1 inches). Therefore, discharge
can be determined directly from the available pumps and the head differential between the S133 basin and
the Lake water surface levels. Because basin levels below EL 11.73 ft. NAVD do not require flood control
measures, this is assumed to be the lowest upstream level. Pumped flow scenarios can then be assumed to
begin when water levels in the S133 basin exceed EL 11.73 ft. NAVD and the S-133 Pump Station is at
maximum capacity. It is known that the maximum Lake level recorded occurred in 1947 at EL 17.5 ft.
NAVD (18.77 ft. NGVD). Therefore, static heads of up to approximately 6 ft. (worst case) would be
expected under the pumped flow scenario.

Included as Appendix 2 are manufacturer pump curves for the District’s existing MWI model HAC 342
and HAC 330 submersible hydraulic pumps. Additionally, pump curves are included for MWI HAC 324
pumps (24-inch pumps) which are readily available on the rental market and may necessarily be used if the
District’s existing pumps are not available. Pump flow rates vary depending on model, blade pitch, pump
speed and head differential. As mentioned above, static head differential will vary depending on S133 basin
and Lake water levels, however a maximum of approximately 6 ft. can be anticipated based on the highest
recorded Lake level and a S133 basin level of 11.73 ft. NAVD. Dynamic headloss for this installation is a
function of flow through the pump assembly and includes the 90-degree intake, flap gate and, in the case
of the HAC 330 and HAC 324 pumps, 42”’x30” and 42”x24” reducers, respectively. Dynamic losses were
estimated for each pump model under the worst case static head and range from a maximum of about 3 feet
for the HAC 324 to 5 feet for the HAC 342. Table 3.1 below presents the anticipated flow rate through each
model of the District’s hydraulic submersible pumps as well as those available on the rental market.

Table 3.1 Culvert 8 Pumped Flow Rates at Worst Case Water Surface Differential

Pump Blade Minimum Maximum Minimum Maximum
Model Pitch Speed Speed Flow Flow
(rpm) (rpm) (cfs) (cfs)
HAC342 P37 200 440 40 156
HAC330 PO 294 588 18 58
HAC330 P12 294 588 21 65
HAC330 P25 294 588 23 71
HAC330 P37 294 588 27 78
HAC324 PO 352 750 11 25
HAC324 P12 352 750 11 42
HAC324 P25 352 750 13 47
HAC324 P37 352 750 14 51

Hazen and Sawyer | Section 3: Design Calculations 5
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As shown in Table 3.1, a total flow rate of 200 cfs can be achieved using the proposed available bulkhead
penetrations, depending on the pump assembly installed, number of pumps, and existing water surface
elevations.

3.2 Structural Calculations

The basis used for the bulkhead configuration is the District standard details for roller gates. The structural
design of the lower roller gate (bulkhead weir) and upper roller gate (bulkhead extension) was performed
considering two load cases. Case 1 assumes full head of water (16.46 ft) on one side of the gate assembly
and no water on the opposite side. This case was considered as the worst case scenario but is unlikely to
occur. Case 2 assumes full head of water on one side (16.46 ft) and 8.23 ft on the opposite side.

Calculations show that reactions are typically higher for Case 1 depending on the number of rollers
assumed. Analysis of Case 1 indicates that the gate components identified on the District standard details
are acceptable with a maximum load on the rollers of 11200 pounds when 5 rollers are used per side. An
analysis was performed to determine the effect of reducing the number of rollers. The maximum reaction
on the rollers when 4 rollers are used is 14100 pounds, and with 3 rollers the maximum reaction is 20200
pounds.

Analysis of Case 2 indicates that the gate components identified on the District standard details are
acceptable. Case 2 was used as the basis for preparing the drawings. The maximum reaction on the rollers
when 4 rollers and one pilot roller is used is 15600 pounds.

Appendix 3 contains the calculations described above.

Hazen and Sawyer | Section 3: Design Calculations 6
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Section 4. Technical Specifications

Because this project primarily includes the procurement of equipment necessary to provide for gravity flow
from the S-133 basin to the Lake and the ability to use existing temporary pumps in the future when water
levels in the S-133 basin exceed EL 11.73 ft. NAVD and the S-133 Pump Station is at maximum capacity,
minimal construction services other than fabrication, initial installation and dry fit testing of the bulkheads,
are envisioned. Subsequent mobilizations and demobilizations can be added depending upon District
preferences. The list of technical specifications for the project are included in Appendix 4.

Hazen and Sawyer | Section 4: Technical Specifications 7
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Section 5: Engineer’s Opinion of Probable Cost

Based on quotes from manufacturers, an opinion of probable construction cost at this final stage of design
for the project is presented in Table 5.1 below. Supporting cost documentation, including vendor quotes, is
included in Appendix 5. It is noted that while either of the bulkheads can be used as a weir for gravity flow
scenarios, only the bulkheads with the 42-inch penetrations accommodate the submersible hydraulic pumps
and must be used in the bottom position when pumping is required.

Hazen and Sawyer | Section5: Engineer’s Opinion of Probable Cost 8
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Table 5.1 Culvert 8 Pump Attachment Opinion of Probable Cost
South Florida Water Management District
Description Quantity Unit Unit Cost Material Installation Total
ROLLER GATES AND APPURTENANCES
Upper Roller Gate (Bulkhead Weir) with 42-inch Flap Gate 3 Each $ 201,683| $ 605,050 | $ -1 9 605,050
Lower Roller Gate (Bulkhead Extension) 3 Each $ 152,267 $ 456,800 $ -1 % 456,800
42" Blind Flange (MW!I Bolt Pattern) 3 Each $ 20,455 | $ 61,365 $ -1 $ 61,365
42” x 24” MWI Flanged Reducer 2 Each $ 1,695 $ 3390 | $ -1 $ 3,390
42 x 30” MWI Flanged Reducer 2 Each $ 3250 | $ 6,500 | $ -1 $ 6,500
Lift Bar for Roller Gate 1 Each $ 4,000 | $ 4,000 $ -1 $ 4,000
Lift Bar for Roller Gate with Pump Assembly 1 Each $ 8,000 | $ 8,000 $ -1 $ 8,000
CRANE
Crane Rental 2 Week $ 30,000 $ -1 $ 60,000 | $ 60,000
TESTING
. i Pump Assembly
- @ -
MW!I Pump HAC324 (24-inch) with 90 Degree Intake 1 Rental, per Week $ 1,500 | $ $ 1,500 | $ 1,500
. . Pump Assembly
- @ -
MWI Pump HAC330 (30-inch) with 90 Degree Intake 1 Rental, per Week $ 1,785 $ $ 1,785 | $ 1,785
. i Pump Assembly
- @ -
MWI Pump HAC342 (42-inch) with 90 Degree Intake 1 Rental, per Week $ 2,730 $ $ 2,730 | $ 2,730
Manufacturer Field Services 1 Week $ 7,750 | $ -1 9 7,750 | $ 7,750
Contractor Services @®) 1 LS $ 122,000| $ -1 $ -1'$ 122,000
Total Direct Project Cost $ 1145105 | $ 73,765 | $ 1,340,870
Sales Tax 6.5% $ 74.432| $ 4,795 $ 79,227
Field Office Overhead (FOOH) 0% $ -
Home Office Overhead (HOOH) 0% $ -
Subtotal Cost With Overhead $ 1,420,097
Profit 12% $ 170,412
Construction Cost $ 1,590,508
Bonds 1.5% $ 23,858
Total Project Construction Cost $ 1,614,400
Low Range -5%| $ 1,533,680
High Range +5%| $ 1,695,120

Notes:

1. Pump drive unit omitted; it is not required for dry testing.

2. Includes mobilization, contractor services during construction, and demobilization. Labor is estimated at one part-time project manager with assistance for
duration of the project, one 2-person crew during field verification (2 weeks duration), and one 3-person crew during testing/installation (2 weeks duration).

3. Sales tax not applied to Contractor's Services.
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Section 6:

Construction Schedule

Construction of the Culvert 8 Pump Attachment Project is estimated as follows:

Hazen and Sawyer

Table 6.1 Culvert 8 Pump Attachment Construction Schedule

Item Duration

Field verification of dimensions 2 weeks
Shop drawing development and approval 6 weeks
Fabrication and delivery 18 weeks
Installation and Testing 2 week

Total 28 weeks
| Section 6: Construction Schedule
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Section 7:  Permitting

Culvert 8 is a USACE Central & Southern Florida project culvert through the HHD in Okeechobee County
serving the S133 basin. The USACE identified Culvert 8 for replacement in the February 2011
Environmental Assessment Report for the Herbert Hoover Dike Culvert Replacement and Removal Project.
As with all of the culvert replacement projects associated with the Lake, the USACE coordinated with the
District to ensure that flood control and water supply issues were adequately addressed, and that the culvert
replacements serve the needs of both agencies. Because use and/or modification of the culvert must comply
with USACE guidelines, the bulkhead designs and their intended uses must be submitted to USACE for
approval. Per District policy, this will be performed by District personnel at the final design stage.

Hazen and Sawyer | Section 7: Permitting 11
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Section 8: Design Review Comments / Resolution

Appendix 6 summarizes both the Preliminary and Final Design submittal review comments and resolutions.
The Final Design Phase Technical Review Briefing (TRB) Consensus Sheet is included.
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Office
Project
27 July 2016
INPUT OUTPUT
Geographic, flhpgn - Florida HPGN State Plane, flhpgn - Florida HPGN
Vertical - NGVD29 (Custom), U.S. Feet 0901 - Florida East, U.S. Feet
Vertical - NAVD88, U.S. Feet
Culvert 8 11
Latitude: 27 12 08.03 Northing/Y: 1042747 .576
Longitude: 80 46 46.86 Easting/X: 727777.418
Elevation/z: O I Elevation/z: -1.270

Convergence: 0 06 02.57155
Scale Factor: 0.999947055
Combined Factor: 0.999951304

Remark:
Corpscon v6.0.1, U.S. Army Corps of Engineers
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IT15 HEREEY CERTIFIED THAT THIS
. R O U ) GCURVE REPRESENTS THE TRUE
PUMP BOWL PERFORMANCE CURVE PERFORMANCE CHARAGTERISTICS
OF THE MIWI PUMP MODEL SHOWN
AND WAE OBTAMED BY SCALE

MODEL TEST AND CALCULATIONS
TYFE: AXIAL FLOW IPROP:ELI.:EI?. DLA: 307 IN ACORDANCE WITH STANDARDS
QF THEHYDRAULIC INS TITUTE.
MODEL NO: NC33PD ISPE}:D: As Nated
(INTAKE Dia- a5 MECHARGE COLIMN DLA- 30"

MWI CORPORATION
CURVE NO.: VE330PIA Ns: 9600 CODE: S0 GERTIFIED B
EEVGLE STAGE FERPORMANCE

FOR TWO STAGES MUTTIFL ¥ HEAD AND HORSEROWER BY 2.0 AWD EFFICIENCE BY 1.0,
FERFORMANCE IS BASED ON FUMFING CLEAR, NON-AERATED WATER, WITH A SFECIFIC GRAVITY OF
1.0, TEMFER ATITRE i3 °F OF LESE AWD AT & BL. FiluF FERFOFMANCE MAY BE APFECTED Y MW CORPORATION
FICHER TEMFERATURES, SFECIFIC GRAVITY, ALTITUDES AND SUMF QONDITIONS. Deetfield Beach, Florida
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PUMP BOWL PERFORMANCE CURVE

TYFE: AXIAL FLOW

|erorecies pra: s0-

(MODEL NO: NC330P12

JsPEED: A3 Natea

1K IS HEREEY CERTIFIED THAT THIS

CURVE REPRESENTS THE TRUE
PERFORMANCE CHARACTERISTICS
GOF THE MW PUMP MODEL SHOWN
AND WAE OBTAMNED BY SCALE
MODEL TEST AND CALCULATIONS
IN ACORDANCE WITH STANDARDS
OF THEHYDRAULICINS TITUTE.

(INTAKE Dia- a5

MECHARGE COLIMN DLA- 30"

(CURVE NO.: VE330P12A

Ns: 10200 CODE: 0.50

EEIGLE STAGE FERPORMANCE

FOR TWO STAGES MUTTIF ¥ HEAn AND HORSFFROWER BY 2 0 AND EFFICIENCE BY 1.0

[FERFOFRMANCE IS BASED ON FUMPING CLEAR
1.0, TEMFER ATITRE i3 °F OF LESE AWD AT &

HIGHER TEMFERATURES, SPECIFIC GRAVITY, ALTITUNES AND SIMF CONDITIONS.

ION-AERATED WATER, WITH A SFECIFIC GRAVITY OF
T FUTE FERFORMANCE MY BE ARFECTED BY

MWI CORPORATION
CERTIFIED BY

MW CORPORATION
Deerfield Beach, Florida
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Water Flow (m/s)

PUMP BOWL PERFORMANCE CURVE

TYFE: AXIAL FLOW IPROPIELI.IER DLA: 307

(MODEL NO: NC330P25 JsPEED: A3 Natea

IT15 HEREEY CERTIFIED THAT THIS
CURVE REPRESENTS THE TRUE
PERFORMANCE CHARACTERISTICS
GOF THE MW PUMP MODEL SHOWN
AND WAE OBTAMNED BY SCALE
MODEL TEST AND CALCULATIONS
IN ACORDANCE WITH STANDARDS
OF THEHYDRAULICINS TITUTE.

(INTAKE Dia- a5 MECHARGE COLIMN DLA- 30"

(CURVE NO.: VE330P23A Ns: L0000 CODE: 0.50

EEIGLE STAGE FERPORMANCE

FOR TWE STAGES MULTIFL ¥ HEAD AVD HORSEFOWER BY 2.0 AvD EFFICIENCY BY 1.0
FERFORMANCE 15 BASED ON FUMPING CLEAR, NON-AERATED WATER, WITH A SFECIFIC GRAVITY OF
10, TEMFERATURE £5 °F R LESE AWD AT & BL FUMF FERFORMANCE MY BE AFFECTED BY
FICHER TEMFERATURES, SFECIPIC GRAVITY, ALTITUDES AND SUMF CONDITIONS.

MWI CORPORATION
CERTIFIED BY

MW CORPORATION
Deerfield Beach, Florida
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20

NPSHR (ft)



Attachment "A"

23 ~
Fi
§ 1 % | /
- || AXIAL FLOW 588 rpm
. 30" P37 N\ |/
l / N PUMPS
71 y
22 P~ ,/
184 LA A
504 rpm Ij’; ‘\ A

VN NV 4
= P i Y 4 by <]
= . = S 79 - "
E 5T T .Y A b L
:5 :‘Ej 440 rpm / “"K’\‘ ,> . /“‘
£ o } ™, L I ) a If P15
g = 14 Bl oy \ \{ / 150 hp
54 4 % | i T LY / \
N /X 0%
N = AN/EVED IS N T
8 AW x
i / P~ // \)(
N

3 4 10 352 rpm B 125 hp
D, JAER

Y
= . ~
. \ / - \ Bl \‘ \\
y \ P K
| | o AL/ ?\\ [ A N LA -
pm g L ) 100 hp

2 1 / -’,‘\ \

& - T ‘\

\1 S\ b
7
4 /N RS \unn
~ L
1 4 .ﬂ')‘\ -l R
N XS
- 4*” \ 50 hp =
2 N \ :
A

0 i 20

S000 1000 15000 20000 25000 30000 35000 0000

Water Flow (gpm)
.35 .60 .85 1.10 1.35 1.60 1.85 2.10 2.35
Water Flow (m/s)
[ 1715 HereeY cerTiED THAT THS | ]
PUMP BOWL PERFORMANCE CURVE CURVE REPRESENTS THE TRUE

PERFORMANCE CHARACTERISTICS
GOF THE MW PUMP MODEL SHOWN
AND WAE OBTAMNED BY SCALE

MODEL TEST AND CALCULATIONS
TYFE: AXIAL FLOW IPROPIELI.IER DLA: 307 IN ACORDANCE WATH STANDARDS
QF THEHYDRAULIC INS TITUTE.
(MODEL NO: NC330P37 ISPE}:D: As Nated
(INTAKE Dia- a5 MECHARGE COLIMN DLA- 30"

MWI CORPORATION
CURVE NO.: VEssPsTa Ns: 11300 CODE: 050 GERTIFIED B
EEVGLE STAGE FERPORMANCE

FOR TWO STAGES MUTTIFL ¥ HEAD AND HORSEROWER BY 2.0 AWD EFFICIENCE BY 1.0,
FERFORMANCE IS BASED ON FUMFING CLEAR, NON-AERATED WATER, WITH A SFECIFIC GRAVITY OF
1.0, TEMFER ATITRE i3 °F OF LESE AWD AT & BL. FiluF FERFOFMANCE MAY BE APFECTED Y MW CORPORATION
FICHER TEMFERATURES, SFECIFIC GRAVITY, ALTITUDES AND SUMF QONDITIONS. Deetfield Beach, Florida
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[ 1715 HereeY cerTiED THAT THS | ]
T y P | T 1 T CURVE REPRESENTS THE TRUE
PUMP BOWL PERFORMANCE CURVE GURVE REPRESENTS THE TRUE

GOF THE MW PUMP MODEL SHOWN
AND WAE OBTAMNED BY SCALE

MODEL TEST AND CALCULATIONS
TYFE: AXIAL FLOW IPROPIELI.IER DLA: 247 IN ACORDANCE WATH STANDARDS
QF THEHYDRAULIC INS TITUTE.
(MODEL NO: NC324P0 ISPE}:D: As Nated
(INTAKE Dia- 36" MECHARGE COLIMN DIA- 24"

MW CORPORATION
(CURVE NO.: VE324P0A Ny: 9600 CODE: 0.50 CERTIFIED BY

EEVGLE STAGE FERPORMANCE
FOR TWO STAGES MUTTIF ¥ HEAn AND HORSFFROWER BY 2 0 AND EFFICIENCE BY 1.0
FERFORMANCE IS BASED ON FUMFING CLEAR, NON-AERATED WATER, WITH A SFECIFIC GRAVITY OF

1.0, TEMFER ATURE &5 7F OF LES% 25D AT & B FUNMF FERFORMANCE MAY BE AFFECTED BY MW CORPORATION
HIGHER TEMFERATURES, SFECIFIC GRAVITY, ALTITUDES AND §UMF CONDITIONS. Deerfield Beach, Florida
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IT15 HEREEY CERTIFIED THAT THIS
. R O U ) GCURVE REPRESENTS THE TRUE
PUMP BOWL PERFORMANCE CURVE PERFORMANCE CHARAGTERISTICS
OF THE MIWI PUMP MODEL SHOWN
AND WAE OBTAMED BY SCALE

MODEL TEST AND CALCULATIONS
TYFE: AXIAL FLOW IPROPIELI.IER DLA: 247 IN ACORDANCE WATH STANDARDS
OF THEHYDRAULICINS TITUTE.
(MODEL N0O: NC324P12 ISPE}:D: As Nated
(INTAKE Dia- 36" MECHARGE COLIMN DIA- 24"

MWI CORPORATION
CURVE NO.: VEs2ap124 Ns: 10200 CODE: 050 GERTIFIED B
EEVGLE STAGE FERPORMANCE

FOR TWO STAGES MUTTIFL ¥ HEAD AND HORSEROWER BY 2.0 AWD EFFICIENCE BY 1.0,
FERFORMANCE IS BASED ON FUMFING CLEAR, NON-AERATED WATER, WITH A SFECIFIC GRAVITY OF
1.0, TEMFER ATITRE i3 °F OF LESE AWD AT & BL. FiluF FERFOFMANCE MAY BE APFECTED Y MW CORPORATION
FICHER TEMFERATURES, SFECIFIC GRAVITY, ALTITUDES AND SUMF QONDITIONS. Deetfield Beach, Florida
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TYPE: AXIAL FLOW

PROFPELLER DLA: 247

(MODEL NO: NC324P25

SPEED: As Nated

-

ITIS HEREBY CERTIFIED THAT THIS
CURVE REPRESENTS THE TRUE
PERFORMANCE CHARACTERISTICS
OF THE MW PUMP MODEL SHOWHN
AND WAE OBTAMED EY SCALE
MODEL TEST AND CALCULATIONS
IN ACORDANCE "WITH STANDARDS
OF THEHYDRAULIC INSTITUTE.

(INTAKE Dia: 3¢
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(CURVE NO.: VE324P2354

Ns: 10900 CODE: 0.50

SEIGLE STAGE FERFORMANCE

FORE TWO STAGES MULTIFLY HEAD AND HORSEFOWER BY 200 AND EFFICIENCY BY 10

[FERFORMANCE 1S BASED ON FUMPING CLEAR
1.8, TEMFER ATITRE £5 °F OR L PS5 AND AT &

JOM-AERATED WATER, WITH A SPECIFIC GRAVITY OF

EL FUTF FERPORMANCE MAY BE AFFECTED BY

HICHER TEMFERATURES, SPECTFIC GRAVITY, ALTITIDES AND STMF CONDITIONS.

MINI CORPORATION
CERTIFIED BY

MW CORPORATION
Deerfield Beach, Florida
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Water Flow (m?/s)
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PUMP BOWL PERFORMANCE CURVE

IT15 HEREEY CERTIFIED THAT THIS
CURVE REPRESENTS THE TRUE
PERFORMANCE CHARACTERISTICS

GOF THE MW PUMP MODEL SHOWN
AND WAE OBTAMNED BY SCALE

TYFE: AXIAL FLOW

|erorecier pra: 240

MODEL TEST AND CALCULATIONS
IN ACORDANCE WITH STANDARDS

(MODEL NO: NC324P37

JsPEED: A3 Natea

OF THEHYDRAULICINS TITUTE.

(INTAKE Dia- 36"

MECHARGE COLIMN DIA- 24"

MWI CORPORATION

(CURVE NO.: VE324P3TA

Ns: 11300 CODE: 0.50

CERTIFIED BY

EEIGLE STAGE FERPORMANCE

FOR TWO STAGES MUTTIF ¥ HEAn AND HORSFFROWER BY 2 0 AND EFFICIENCE BY 1.0

FERFORMANCE 15 BASED ON FUMPING CLEAR

1.0, TEMFER ATITRE i3 °F OF LESE AWD AT &
[HIGHEF. TEMFERATURES, SFECIFIC GRAVITY,

ALTITUDES AND SUMF CONDITIONS.

ION-AERATED WATER, WITH A SFECIFIC GRAVITY OF
T FUTE FERFORMANCE MY BE ARFECTED BY

MW CORPORATION
Deerfield Beach, Florida
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Attachment "A"

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

CULVERT 8 (S-268) PUMP ATTACHMENT
STRUCTURAL DESIGN CALCULATIONS

Building Code: Florida Building Code 2014

Item Page No.
Case 1l
Loading
Plate
Horizontal Members 10
Vertical Members 18
Top Horizontal Member 20
Lifting Tab 23
Rollers 24
Case 2 31
Loading 31
Plate 32
Horizontal Members 33
Vertical Members 37
Top Horizontal Member 37
Lifting Tab 37
Rollers 44
Verification of Bulkhead Weir 47
Picking Bar 55
LU
igned: Jean Paul Sil -““;;A. PAULSZI/‘"‘,
Designed: Jean Paul Silva :.. %-'\/\C EN 5'6:"'7 ,"‘
QC Check: Shajan Joykutty, P.E. 43323 k No.66522 L

Hazen

2101 NW CORPORATE BLVD, SUITE 301
BOCA RATON, FL 33431

Jean Paul Silva, P.E. 66522
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| febotos| 11T T T 500r | in




Attachment "AFyw M D Culvert &

| SHEET NO. 4’ OF é‘
Ha_Z_en Jean Paul Silva

CALCULATED BY DATE

CHECKED BY DATE

SCALE

[QLZ? Bottom Avea ot Ende.
| 7 ovhes s«/‘z(w’rm_ j:%wté free.

L2 b | RN
Fé“(jq'aw p= W%Z’rs fc 7. ]B;_réf _
/4 ,-/7’ |
—4'! i??" | r—"‘
A= b
= o0 big.. Fedce: lovath oy add
a .26 279 > Redyce b addiv
b A 8 stiffene € 19 z
a- 19"
b-:.- 'éll
oo L] — .22~ 0727\ (1.89-1.9) L 0.727 - |.11p
L™ 45"~ {5(20~19> >+

pa- ( 0.005-048N\(1-1.5) 4 0404 . 0,575
2.0~ 1.5

- L072\(1.84-1.5) , 1.073 - 1.459
P (i)

?ﬁ;( #s - 047\ (L94-1 5 ), 0-673— 09,07'
20-17

Jhs (1202~ a%’l}( L94-1.5), 0.0 Lind
Claotg ) T
‘ :




Attachment "8 - g lyert ¢

T 7
Ha_g__en . ;Jean Paul Silva -

CALCULATED BY DATE

CHECKED BY DATE

SCALE

Cvert. L. u_b(m%)(ﬂ 5\ 5107 g
Ma X @pawg,f |

Fhoriz _ 1474 (7.12)(49)"_ 4070 po
marx (027 >2

1.1.2) Plate kerweey @ and

Span = f97‘3

pi- M-"r(i?_?_@ 774 psf
o 924((475 f.2- 2.79)= 8957 ps}

Y 1774+ #99. 7 . %207 pst
2

M- 2.7 (1579/12)° 2017 \b-f4
2 T Tt

Splate. 1200375 _ .20 in”
¢

ﬁ:z . _ﬂ_ZLIZ_\ 244 fe} I\DOg0 pr1 2%
3 0.28

LA Flate betwieon 6) dnd (&
_opan= 11.5"

- 5%_1_,255 |
fz= 2. 4*(;10179 1511875~ ME/_;’%_{?'@

2l 1




Attachment "AlE W M D — (wivert &

CALCULATED BY DATE

. ' SHEET NO. @ OF él
Ha_éen Jean Paul Silva

CHECKED BY DATE

SCALE

B 3
fu. 27?.4617—3 _ 11954 Fél {L&bﬁo’féi ok
0.2¢ Rl | |

L.1.%) Plate between (©) and @
Fpan - 24"
K= 7947 pet
A2 = 2. %(Mm 9.5-1575:19. 9-24) 6615 pst

|2

e 7045+ 004-5_ 7719 psf
=z

M- 6!.4 (D). 26599 lb- 4/}

the 3@;%{ \2) _ 15094 i L 19000 i ek

1.0 Plate between © avd ©

S\WM - 2g"

/FL- ééﬂ Vi f$£

- 2 4(\479 -9.5- il ME 24 - %3 51219 ﬁ |

- 5\‘?%%4}5 54|‘5d
L Z

M 6‘112('2—’57: 42| V- «“ff o




Attachment "AF\WMD- Culert ©

| | SHEET NO. 7 OF é \
Haéen Jean Paul Silva

CALCULATED BY DATE

CHECKED BY DATE

SCALE

T _%z.lélﬁ,' 9804 g S 10000 pii N.G.
0.2

'2" ¥ ,w—‘@
1+ —-O -0
20" —9
b R 2-0
2" 5 —@
. S -~ 4 t.z.gt
9" ~<E)
. ¥ v/, %
1% i B
vy A7 1 - qu“ O
Sy

|, 1.1 q> Fottom Plate gt enter: wno chnavige.
|.1.20) Yotom Plate atends: no owam@m
I,I-WD Plate berween @av{o{@:

=
M- | 122, 9(17 z&/lz\

.24

3l 2440‘ﬁci1) 1022

Spon £ |7.25

,ﬂ_—, 01779 Pﬁf

e p24(1975-95-1(7.25) | pe7A if
,)F_ ( | 2 ] > Tﬁ f
a 807.44977.6 - 17 |

2.9 pef

_ 2404 Vo {1 fbE

pri | 10070 psi ek




Attachmept "ATWMD - (ylver+ &

Hazen s .
— CALCULATED BY Jean Paul Sllva DATE
- CHECKED BY DATE

SCALE

B l.”m> Plate, Beﬁm@ww‘d ©
| span= 24" |
pe 8970
2= 9871 — p2.4(2)= 76 psf

pe 99747067 625.5 p=f-
Z l

M- 8255 (2)" 41279 b-fH/H

9 3
b 412.79012) _ 17084 pri < 18w pai ok
2.28 | |

|/150) Plate between © and (7).

cobin= 24" —

/f[: 7@?/‘ FGF

- B\/ a\%ef\/&?ﬁbn)
/fz-—— 79%.l -~ 2(92:’1)' v %% raF 3/9 thk ple.

S» T021 1 928:% - 7007 psf . —
Z

1L144) Platy betwenn (B) and ®).

spm= 24" |
JF!— w24 % \'95F |
=029 1 2p24) = 5192 psk =By obsenvation,
| %MAK ol

L4

- 2\?;,%@%, B E

.~




AttachmeJQ;[ "REWMD -y hert &

SHEET NO. q OF él
Haéen Jean Paul Silva

CALCULATED BY DATE

CHECKED BY DATE

SCALE

[1b) PLATE

[, |.1b) Botom
3 cidec su,bforfeal 1 side free.

EI 14" p= 1027 psf~ 7.1% psi

i\\\\\\

E |2

b= 4"

O _ 0457 —= 16.3(052; 0.173\(0.857-0.75) 4 0.173_ 0.2%4
b 1.0 = 0.75 |

F,Q (0.759-0. b 30957079+0\% 0.1%(p
|0 0.75

Fa - (05|~ 0%9(@ 457-0. mﬂQ_zge: 0. %2
' 0-0.7%

Y < [0457-4, 941)(0@57475%0%1 = 0, %\
\1-0-0.75

Yo- (o 900~ m) (0.957-07%) 4 057\ = 04|
T.0-0.7%

‘F\/&W’rmm, Qrg{b 023bf7\?;——) 2945!99!’- 2k
LT T esey HnER

Faonz iz b2 M . 0992 (719U _q0p . ok
4% (0.57%)* ]




Attachment "AfWMD - CyNert &

Hazen e -
CALCULATED BY Jean Paul S”va DATE
CHECKED BY DATE

SCALE

KA

[,2.2

CNL 20990(15.29) 12940 b |
I 4 _ :

2. HORIZONTAL MeMPpER s
Span= 12.944"= 12.25 {4

Pottorn member. : U
Tributztry widths= 5% 17.2%2 _ [9.129
2

1%%

IOZ7F§{..

w= (1234 |vz7)<w,|z5 400 L
Z 1z .

M= 1400 (12.29)"_ 2747 1p- 34
&

= 1480 (1%-22) _ 4905 Ik
Z

Mewber -
Tribvtany “width= 725 F 2 2925w
=z
= 97 st 5
= -p2.4 (292 , s
Az 4?%_9 4( 72 > 2 791 pst

_ B L ——

ua_gz\:éma%) ( _;ﬁ{éi) _ zm l%fo -

|

M= 2074 (:%,zs)ﬂfw 45 944 - {4
. -

Z




Hazen

(

Attachment "M Wi p - (ulvert %

SHEET NO. ‘ ' oF é l

Jean Paul Silva

CALCULATED BY DATE

CHECKED BY DATE

SCALE

[.23  Mewoor €)
Tribvtary width = 24'= 2.0 {4

= 78] pef
| /Pz_:_7&l" g2 '4 (2> pn 659 Fé‘F

W &%;791 (z) - 427 llo/ﬂ-

M- 1437 (1229)°. 2155 b-++
2

Vi 1427 (12.2%) _ 9520 lb
2]

[.24 Meml=er @
T"".b‘/'i—m}‘/ Widts = Z‘]’”

- 0oy pef
;?27; Q?Jf,éZA[ZB“ 53| Vs{:

We ‘Q%Zw‘%[ (_z_ﬂz uwlk/{*r

|2

M- HW(‘W.@\: 20049 lb- 44

V. 1197

2
(12.22) | 7%0%
2] | |




(

Hazen S =

Attachment "At MD — (v lver + 2

CALCULATED BY Jean Paul Silva

CHECKED BY DATE

SCALE

1,25 MWW@

Tributary width = 12+ 4.8 _ 175"
2

42“ 52| psef A ¢
- 53] - 4 (10.775 ' :
22 53~ 7 4(_(_2___ % 444 pe

W 53\+444»(_lg_,15_>__, &zw\b/@%
2

=z

) latera |

Me 46801229 14922 lb-41 |
&

N- oo (1229) _ 4505 b

2

Wit cace s momber B): M= 45944 b 4

V= 12p40 Lk




Attachment "A"

HAZEN AND SAWYER
- : : . - SHEET NO. OF
nvironmental Engineers & Scientists CALCULATED BY iny DATE 1/10/17
CHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN SCALE
Program wntten by Jean Paul Silva
INPUT
General Input Unbraced Length Lb 159 mn. see notes
Description  Bulkhead oriz. Member Cb 1.00 see notes
Section C15x50 Strong Axis  kx major 1 see notes
Fy 30 kst Lx major 13.25 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 see notes
M (strong) 45.84 k-ft Weak Axis  ky munor 1 sCC notes
M (weak) 0.00 k-ft Ly minor 13.25 ft
P (comp) 0 k Cmy 1.00 SeC NOtes
P s (tension) 0 k Docs Combo include wind or earthquake?
Shear Vi, (K) 13.84 k no (ves/no|
BEAM DATA
Shape C d/Af 6.210 Zx (m"3 68.200
AISC Table No 2 M Fallet Desygn 0.500 Zy (n"3 8.170
Nomemnal Depth (in 15.000 Min Fllet Detad 0240 J Torstonal Constant 2.670
Nomunal Weght (plf) 50.000 l'ensde Group No 2.000 Cw, Wammg Constant 492.000
Area (in”2 14.700 Ix (n™4 404 X-Centriod 0.798
Actual Depth (i) 15.000 Sx ("3 54 co dist () 0.583
Thickness of Web (in (.716 Rx (in 5.240 xp 0.488
Width of Flange (in) 376 Iy (n™4 11.000 ru Shear Center 5.490
Thuckness of Flange (n 0.650 Sy (n"3 3.780 11 flexural (LREFD 0.937
K-Dsstance 1438 Ry (n) 0.867
AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
$5.1 Property <= Compact Sec <= Noncompact Sec
bf/tf = 572 Not Applicable 17.34 Flange is Noncompact
h/tw = 19.13 Not Applicable 218.01 Web is Noncompact
AISCCH. F1 STRONG AXIS BENDING
Calculation of rT
Ir 2.85 n"4
Ar 413 m”2
T 0.83 n
FLI IsLb <Lc?
Lc' = 76*bf/SQRT(Fy) = 51.56
Lc" = 20000/ ((d/ Afy*Fy) = 107.35 Use eqns of ASD F1.3
FL3 Is Left Eqn <= L/ry <= Right Eqn?
Left Egn 5831
L/fT 191.23
Right Eqn 13038 No
Is L/rr > Right Eqn?
L/fT 191.23
Right Eqn 13038 Yes, use Eq. F1I-7
Max: 0.6*Fy Fb = 18 kst
Eq (F1-6) Fb= - kst
LEq (F1-7) Fb= 4.65 ks
LEq (F1-8) Fb= 12.15 kst
ASDFL3 Fb= 12.15 ksi (major)
Major Axis Bending
Fb = 12.15 kst (from [F1.1 or FF1.3)
Sx (req'd) = M*12/Fb = 45.26 n”3
fb= 10.22 kst (major)
" Unity Check = 0.841




HAZEN AND SAWYER

Znvironmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program wnirten by Jean Paul Silva

Attachment "A"

]

JOoB SFWMD-Culvert 8
SHEET NO.

CALCULATED BY IPS

CHECKED BY

SCALE

oF [
DATE 1/10/17
DATE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact
(F2-2) Fb= 18 ksi (minor)
Minor Axis Bending
Fb= 18.00 kst (from F2)
fb= 0.00 kst (rmunor)
Unity Check = 0.000
AISC CH. E2 FLEXURAL BUCKLING
kL/r), = 3034
KL/, = 183.39 Section is not Slender.
C. = 138.13
Fa= 4.44 ksi Eq(E2-2) Controls
Flexural Buckling
[a= 4.44 ks (from E2)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH.D1 TENSION
|
Ft= 18.00 ksi
Yeilding of Gross Area*
(U= 18.00 ks (from 2
=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. H COMBINED STRESSES
Fex - ks1 sce notes
Fey E kst see notes %
-1 :
111-2) -
111-3) 0.84
(H2-1) 0.84
Unity Check 0.841 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
h/tw = 19.13
380/SQRT Fy = 69.38 Eqn (I'3-3} Controls
(F3-3) v = 12 ksi
Shear
Fv = 12.00 kst (from [2)
Av= 10.74
fv= 1.29 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.1




Attachment "&\ i ¢ jvert %

CALCULATED BY DATE

CHECKED BY DATE

SHEET NO \ 9 OF él
Haéen Jean Paul Silva

SCALE

|20 HORZONTAL MemepRs .
Span = (3.2994} .

Wovrse case: w= 1995]

(botrom wewm bey> by

M= 43.7 k- £+




Attachment "A"

~ HAZEN AND SAWYER
SHEET NO. OF
Invironmental Engineers & Scientists
g CALCULATED BY JP DATE 1/11/17
CHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN SCALE
Program wniten by Jean Paul Silva
INPUT
General Input Unbraced Length Lb 159 in. see notes
Description  Bulkhead Foriz, Member Cb 1.00 sce notes
Section C15x50 Strong Axis kx major 1 sce notes
Fy 30 kst Lx major 13.25 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 see notes
Mmax (Strong) 43.7 k-fi Weak Axis  ky munor 1 see notes
M (Weak) 0.00 k-ft Ly munor 13.25 ft
P (comp) 0 k Cmy 1.00 see notes
Py (tension) 0 k Does Combo include wind or earthquake?
Shear V., (k) 13.20 k no (ves/no)
BEAM DATA
Shape C d/Af 6210 Zx(m"3) 68.200
ALSC Table No 2 M Fillet Desgn 0.500 Zy (n"3) 8.170
Nomunal Depth (in 15.000 Ahn Fallet Detad 0.240 J Torsional Constant 2670
Nommal Weight (pl} 50.000 Tensle Group No 2.000 Cw, Warping Constant 492.000
Area (in"2) 14.700 Ix (n™4 404 N-Centriod 0.798
Actual Depth (in 15.000 5% (in"3 54 en dist (i 0583
Thickness of Web (in 0.716 Rx (in 5240 xp 0.488
Width of Flange (1] 3716 Iy (n™4 11.000 o Shear Center 5.490
Thickness of Flange (n) 0.650 Sy (in"3 3.780 1 flexural (L.RFD) 0.937
K-Distance 1438 Ry (] 0.867

AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
$5.1 Property <= Compact Sec <= Noncompact Sec
bf/tf = 572 Not Applicable 17.34 Flange is Noncompact
h/tw = 19.13 Not Applicable 218.01 Web is Noncompact
AISC CH. F1 STRONG AXIS BENDING
Calculation of rT
Ir 2.85 n"4
Ar 413 n"2
It 0.83 n
FLI IsLb<Lc?
Lc'= 76*bf/SQRT(Fy) = 51.56
Lc" = 20000/ ((d/ Af*Ey) = 107.35 Use eqns of ASD F1.3
FL3 Is Left Eqn <= L/r; <= Right Eqn?

Left Egn
L/fT
Right Eqn
Is L/rp > Right Eqon?
L/l
Right Eqn

Max: 0.6*Fy Fb =
Eq (F1-6) Fb =
Eq (F1-7) Fb=
Eq (F1-8) Fb=
ASDF13 Fb=

Major Axis Bending
Fb =
Sx (req'd) = M*¥12/Fb =
fb=
Unity Check =

58.31
191.23
13038

191.23
130.38

18

4.65
12.15
12.15

12.15
43.15
9.75
0.802

No

Yes, use Eq. F1-7

ks
kst
kst
kst
ksi (major)

kst (from F1.1 or IF'1.3)
in"3

kst (major)




HAZEN AND SAWYER

tnvironmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program wntten by Jean Paul Siva

Attachment "A"

]

JoB SFWMD-Culvert 8 ,

SHEET NO. L‘Z OF @l
CALCULATED BY 1P DATE 1/11/17
CHECKED BY DATE

SCALE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact
(F2-2) Fb= i8 ksi (minor)
Minor Axis Bending
Fb= 18.00 ks1 (from [F2)
fb= 0.00 kst (minor)
Unity Check = 0.000
AISC CH. E2 FLEXURAL BUCKLING
(kL/9), = 3034
(KL/9), = 183.39 Section is not Slender.
C, = 138.13
Fa= 4.44 ksi Eq(E2-2) Controls
Flexural Buckling
Fa= 4.44 kst (from E2
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISC CH. D1 TENSION
|
Ft= 18.00 ksi
Yeilding of Gross Area*
Fr= 18.00 ksi (from 2
ft=P/\= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. H COMBINED STRESSES
Fex - kst sce notes
Fey - kst sce notes %
-1 :
-2 -
(11-3) 0.80
(12-1) 0.80
Unity Check 0.802 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
h/tw = 19.13
380/SQRT Fy = 69.38 Eqn (F3-3) Controls
(F3-3) Fv= 12 ksi
Shear
Fv = 12.00 kst (from F2)
Av = 10.74
fr= 123 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.10




o Attachment "AlFwmp- qulvert 2.
Hazen S .
L caLcuLaTen sy J€@n Paul Silva DATE

CHECKED BY DATE

b\

(

SCALE

| D NERT| AL MEMBER AT ENDS.

4505 b
R= Apor v R= 12700 b R= 145001,
790% \b
R=7200 b et —_—
1520 b
R= 7800 1 R="12%00 1b sl
12849 1b
R= 2{000 b R= 14200 | R=2q020 |,
- %05 b T
with 2
( Mwax- 756 k-{+.  — By observatioy )(/\‘?X‘?o ok rollexs
(QTPrPrD vode)
(f oy vvller V@w}g\;gd——)- W &’\KW“PD

Mwax-— 7% k- t+ —> (Clgr50 ox.

It two llers rempved —
Mwax = 164 kY — cClpx5o ok




Attachment "2"c\\ D - Culvert &7,

SHEET NO. I q OF é?l
Haéen Jean Paul Silva

CALCULATED BY DATE

CHECKED BY DATE

{
SCALE

|.29) VERTICKL MMl AT ENDS.

fom STAMD.  Mway=  56% k-[+ >lﬁ/.obsavvahow , CR%9 gk
Viuge > 2.24 kip.




Attachment "ASe 1 ~ Gulvert .

Hazen o -

CALCULATED BY Jean Pau' Silva DATE II/HI/ 2/‘717

CHECKED BY DATE

SCALE

F. 4 TOP HORIZONTAL [ MEMPBER.
(Accovat For vertical load whep |l'1cﬁ"@
|

Weiqni of plate = (12.29)(8,.22)(0.575/i2) (420)= 1677 o
Hovigontals = 12.2% (90) () = %313 Ib.
Verbicals. = 2.29 (99)(4)= b4 o
Rols = 00 (B)(2)= (000 .

Addvhanal plates = (IE% | ;r)(m?‘@} (14) (490) - 2% \b.

TTAM. = 7942 Wb ~ 9ovo b

Azey VWW‘Y&&\ at evds —

W= 8099 . p04
g

Xz

M= (04 (13.25) _ 1255 H
&

N= 404 (13.25) . 4vpzle
2




Attachment "A"

HAZEN AND SAWYER L E—
- : 5 . . SHEET NO ; OF
nvironmental Engineers & Scientists [CALCULATED BY JPS[ DATE 1/11/17
|CHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN [scaLe
Program wntten by Jean Paul Sidva
INPUT
General Input Unbraced Length Lb 159 in. see notes
Description Bulkhead Top [oriz. Member Cb 1.00 see notes
Section C15x50 Strong Axis  kx major 1 see notes
Fy 30 ks1 Lx major 1325 ft
Forces/Momeats (Enter Positive Numbers) Cmx 1.00 see notes
Mpmax (strong) 18.3 k-ft Weak Axis  ky minor i see notes
Max (Weak) 13.26 k-ft Ly minor 13.25 ft
P, (comp) 0 k Cmy 1.00 see notes
P, (tension) 0 k Docs Combo include wind or earthquake?
Shear Voo (8) 13.20 k no fresfno
BEAM DATA
Shape C d/Af 6.210 /x(n"3 68.200
AISC Table No. 2 Min Fillet Desym 0.500 Zy (in"3 8.170
Nomunal Depth (i 15.000 Mun Fillet Detasd 0.240 J Torsional Constant 2.670
Norunal Weght (plf) 30.000 Tenside Group No 2,000 Cw, Warpmg Constant 492.000
Area (1n"2 14.700 Ix (in™4 404 X-Centriod 0.798
Actual Depth (in) 15.000 Sx (in"3 54 co dist (i 0583
Thickness of Web (] 0716 Rx (in 5240 xp 0.488
Width of Flanpe (in 3.716 Iy (in™4 11.000 ro Shear Center 5490
Thickness of Flange (in 0.650 Sy (n"3 3.780 H flexural (LRFD 0.937
K-Distance 1.438 Ry (in 0.867
AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
35.1 Property <= Compact Sec <= Noncompact Sec
bE/tf = 5.72 Not Applicable 17.34 Flange is Noncompact
h/tw = 19.13 Not Applicable 218.01 Web is Noncompact
AISC CH. F1 STRONG AXIS BENDING
Calculation of /T
Ir 285 in"4
Ar 4.13 in"2
rr 0.83 in
Fl.1 IsLb<Lc?
Le'= 76*bf/SQRT(Fy) = 51.56
Lc" = 20000/ ((d/A*Fy) = 107.35 Use eqns of ASD F1.3
F1.3 Is Left Eqn <= L/r; <= Right Eqn?
Left Egn 58.31
L/fT 191.23
Right Eqn 13038 No
Is L/rr > Right Eqn?
L/fT - 191.23
Rught Egn 13038 Yes, use Eq. F1-7
Max: 0.6*Fy Fb = 18 kst
Eq (F1-6) Fb= - ks
Eq (F1-7) Fb= 4.65 kst
Eq (F1-8) Fb= 1215 kst
ASDFL3 Fb= 12.15 ksi (major)
Major Axis Bending
Fb= 12.15 ks1 (from F1.1 or F1.3)
Sx (req'd) = M*12/Fb = 18.07 n"3
fb= 4.08 ks1 (major)
i Unity Check = 0.336




HAZEN AND SAWYER

Invironmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Pro waitten by Jean Paul Siva
gram ¥

Attachment "A"

10B SFWMD-Culvert 8
SHEET NO. Z_Z
CALCULATED BY JPS

CHECKED BY

SCALE

OF
DATE 1/11/17
DATE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact
(F2-2) Fb= 18 ksi (minor)
Minor Axis Bending
[b= 18.00 kst (from F2)
fb= 42.10 kst (munor)
Unity Check = 2.339
AISC CH. E2 FLEXURAL BUCKLING
KL/9), = 3034
KL/1), = 183.39 Section is not Slender.
C. = 138.13
Fa= 4.44 ksi Eq(E2-2) Controls
Flexural Buckling
Fa= 444 kst (from 132)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISC CH. D1 TENSION
|
Ft= 18.00 ksi
Yeilding of Gross Area*
Fr= 18.00 ksi (from E2)
ft=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. H COMBINED STRESSES
Fex - kst sce notes
Fey - kst sce notes %
-1 .
n-2 2
(11-3) 2.67
(t2-1) 2.67
Unity Check 2.674 ksi NO GOOD, Increase Size
AISC CH. F4 SHEAR
h/tw = 19.13
380/SQRT Fy = 69.38 Eqn (F3-3) Controls
(F3-3) Fv= 12 ksi
Shear
Fv= 12.00 kst (from F2)
Av= 10.74
fv= 123 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.10




Atachment &2\ Colert @

Hazen e —_
—— CALCULATED BY Jean Pau' Silva DATE ']”,‘2”'!7 ~
CHECKED BY DATE

SCALE

T=_ 4000 6.
weld size = v

Alowable load - 0,5{'703( 0707\ = 5.57 kip/in
\engin eeded= 4072 _ p.7"

5570
[eng P provi ded = p2". oK




Hazen - X
: CALCULATED BY Jean Pau' Silva DATE
CHECKED BY DATE

SCALE

|, ROLLERS .

with Z vollevs on eacv side, load on wller is 29000 lb,
Seems exeesiNe , (ncvease. iombero £ acte wll%
o 2 by waking  pilot oller| be ot came digvieder

ds other vollevs.




Attachment "A"

=
‘j Software licensed to

Job No Shast No

41001-002 | 25 /? |

Rev

PanBylkhead Vertical Member

Job Title Culvert 8

Ref

By Pateq0-Jan-17

Chd

Clie  SFWMD

File Bulkhead-1.std

Date/Time 10-Jan-2017 14:37

-

Reactions

.

Losd 1
Moment - kip-t | Farca - kip

Print Time/Date: 25/01/2017 17:13

STAAD.Pro VBi (SELECTseries 5) 20.07.10.41

Print Run 1 of 1




Attachment "APW MD - Culvert 2.

SHEET NO. 2& OF @l
Halen CALCULATED BY Jean Paul Silva DATE \/l O_I \7
Load 0n horizon (el wentbers w| Ziwllers 49,4 psl.
yA ' L 9’/? V7425 55&09(’5{;
- ‘/ @ v0Z.55pst . |
A -9 [3-2)5" 07947 pst-—
’ 3/ﬁ e @ 714 %5 pst—
. 1“4l -215" 770.25pst-
| @ 926.1 pst
3’,§%l‘ 1'—‘1'2'4:3@ 882, psk
9799 pst |
_(/5V N : v ] qg2’4—@ ‘:
1 =5 /8- 1727 027 . r*
- 1027+ 92,1\ 17125+ L ( > 2217 Iy
S a iz M

wB/le+77az5 Z!?) 480 b
2 £+

W (770 25 1 bb’?ﬂf} z(r; ) lzw%r

- (I A ). 1,

Ve - (55,02 + 4655 17,129) 733 b
L 2 I - H

/ T (% Bikheai—1"
INO\ZM #OP FoLers 10 4

Wish 4 mtmj WAL FeAcon: on mnm 14 | kug_(_

ROLLER Eeﬁmms Too HgH.

SRR Bulkhead-3"
___I_NGKW%‘ 0 2 ROLIERS - ' | i BN

see ?;'[Mp vwoo‘el

566 STAPD mode]




) Attachment "A"

Load ov hoizontal wmenmleerz wl 4 rdless

Total Gate Height 197.5 in
H over floor Pressure Member
Element (in) (psf) Load
(Ib/ft)
gate 2 first horiz 112.75 440.7
mid point 105.75 4771
Member E 98.75 513.5 834
mid point 86.75 575.9
Member D 74.75 638.3 1277
mid point 62.75 700.7
Member C 50.75 763.1 1526
mid point 38.75 825.5
Member B 26.75 887.9 1337
mid point 20.375 921.05
Member A 14 954.2 1654

Bottom 0 1027

27/p\



Attachment "A"

Load. ov)  horzontal vvtewx\ov’iw/avvlier_\..

Total Gate Height 197.5 in
H over floor Pressure Member
Element (in) (psf) Load
(Ib/ft)
gate 2 first horiz 112.75 440.7
mid point 105.75 477.1
Member E 98.75 513.5 834
mid point 86.75 575.9
Member D 74.75 638.3 1190
mid point 64.25 692.9
Member C 53.75 747.5 1208
mid point 4475 7943
Member B 35.75 841.1 1401
mid point 24.875 897.65
Member A 14 954.2 1995
Bottom 0 1027

ll.Zk\f

2%/p|



Attachment "A"

= Job No Shest No Rav
F’ 41091-002 | ] /@|

; Software licensed to PartBylkhead Vertical Member

Job Title Culvert 8 Raf

By Date1 0-Jan-17 Chd

Cient  SFWMD File Bylkhead-2.std Date/Time 4(.Jan-2017 17:45

X=00 |

Y=00 Y é,
Z=-11.6

MX = FREE

MY = FREE

MZ = FREE

X=0.0

Y=00

Z2=-202

MX = FREE & FS
MY = FREE

MZ = FREE

X=00 |

Y=00

Z=-125

MX = FREE

sov o FREE 4

I—K= FREE Load 1
Moment - kip-ft : Force - kip

Reactions

Print Time/Date: 25/01/2017 17:16 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 1 of 1



Attachment "A"

i Job No Sheet No Rev
? 41001-002 | 59 /&l

- PartBylkhead Vertical Member

Software licensed to

Job Title Culvert 8 Raf

By Dateqg-Jan-17 Ghd

Client  SFWMD File Bylkhead-3.std Date/Time {1.jan-2017 14:14

X=00
Y=00

Z=-140

MX=FREE & A4
MY = FREE

MZ = FREE

X=00

Y=00

z=122 & A
MX = FREE

MY = FREE

MZ = FREE

X=0.0

Y=00

Z=-99 "x‘ 4
MX = FREE

MY = FREE

MZ = FREE

= a 4
0

H).B Load 1

«... - FREE

MY = FREE

MZ = FREE

Moment - kip-ft : Force - kip

Reactions

Print Time/Date: 25/01/2017 17:18 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 1 of 1



Attachment "R iy — o) et .

JOB

HEET NO. %‘ £ & l
Haéen zALCULAOTED sy Jean Paul Silva :ATE |/20/20l7 .

!

CHECKED BY DATE

SCALE

ChSE 2.
/ JF £
fr—n) DN
L3 ahir [
;'/__3) § ? N
f{L““—S,‘- L 1’1*"_ - —
— N “‘\\ ©
—— NN
.._,ﬁ,}_f NAN
N\ / :
9- Ak a- 62.4(9.22) ~ S14 et

= 1027p<t . = 54 st.




Attachment "AEwWip - (wivert &

CALCULATED BY

SHEET NO. 57 oF @l
Ha_g_en Jean Paul Silva e '!20/20'7

CHECKED BY DATE

SCALE

2.| FLATE .

7.1\ Botom Plate.
Z s\deg suyfaﬁw\ | sidefree.

QR

RS NN

14" F-’» EH’r;f = 9@(5

7
b,_

A . 0857 —> fm 0.2%6
b 2= 011
gg, -~ 0.%92
1= 0.9
Yoz 0.42]

Mvert. max - {Mla 0296 (3.60(14)" _ghpsi ok
4E (2.379)*

Lhoctzma - £9.9. b*_ 038203004 | [1|7pmi 2k
JY (m75)”




Attachment "AEWMD - CuNevt &

Ha;en N or |

CALCULATED BY Jean PaUI Silva DATE ‘//Z;LZOI 7

CHECKED BY DATE

SCALE

2.1.7 Plate between hovizontzl wemberz,
\argest opan = 24",
P 5|4 pst.

M- 51{;(232____297%?& _

SFIM&; 12.(0. 7_2)7'2 0. 2%in7

2,2 HIRIZONTAL MpMBERS .

Span = 12.29 T .

Trbtary width wowe cae = 24.5 w (potfowm memlacr>
jf:: 5—“‘ FS‘:

W= 5‘!4(24\;-557 1050 1L /$4
2

M= 1050 (12.25F _ 22042 lb- H -
& |

Vo 1050 (12.29) _ 4150 b

2

(LOMMV”WL@ o vesvits foom SThAD wodel)




HAZEN AND SAWYER

Environmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program wrien by Jean Paul Siva

INPUT

Attachment "A"

i0B

SHEET NO.
iCALCULATED BY
iCHECKED BY

|SCALE

SFWMD-Culvert 8

et

JPS

or 0|

DATE 1/11/17
DATE

General Input Unbraced Length Lb 159 in. sce notes
Description Bulkhead Top Horiz. Member Cb 1.00 see notes
Section C15x50 Strong Axis  kx major 1 see notes
fy 30 kst Lx major 13.25 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 sce notes
Moy (strong) 23.04 k-ft Weak Axis  ky minor 1 see notes
Minax (weak) 0.00 k-ft Ly minor 13.25 ft
P s (comp) 0 k Cmy 1.00 sce notes
P (tension) 0 k Docs Combo include wind or earthquake?
Shear Vo (K) 7.00 k no (ves/na)
BEAM DATA
Shape (o d/Af 6.210 Zx (n"3 68.200
AISC Table No. 2 AMin Fillet Design 0.500 Zy {(n"3) 8.170
Nomunal Depth (in 15.000 M Fillet Detaid 0.240 J Torsional Constant 2.670
Nomumal Weght (plf) 50,000 Tensile Group No 2.000 Cw, Warping Constant 492,000
Area (in"2 14.700 Ix (in™4 404 X-Centriod 0.798
\ctual Depth (in) 15.000 Sx (n"3 54 co dst (in 0.583
Thickness of Web (in 0.716 Rx (mn 5240 xp 0488
Width of Flange (n 3.716 Iy (n™4) 11.000 o Shear Center 5490
Thickness of Flange (n 0.650 Sy (n"3 3.780 H flexural (LRIFD) 0.937
K-Distance 1438 Ry (n 0.867
AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
B5.1 Property <= Compact Sec <= Noncompact Sec
bf/tf = 572 Not Applicable 1734 ' Flange is Noncompact
h/tw = 19.13 Not Applicable 218.01 Web is Noncompact
AISCCH. F1 STRONG AXIS BENDING
Calculation of T
Ir 285 n"4
Ar 4.13 n"2
T 0.83 mn
FLI Iskb<Lc?
Lc' = 76*bf/SQRT(Fy) = 51.56
L¢" = 20000/ ((d/AD*Fy) = 107.35 Use eqns of ASD F1.3
FL3 Is Left Eqn <= L/r; <= Right Eqn?
Left Eqn | 5831
L/fT 191.23
Right Eqn 13038 No
Is L/ > Right Eqn?
L/t 191.23
Right Egn 13038 Yes, use Eq. F1-7
Max: 0.6*Fy Fb = 18 kst
Eq (F1-6) Fb = - kst
Eq (F1-7) Fb = 4.65 kst
Eq (F1-8) Fb= 12.15 kst
ASD F1.3 Fb= 12.15 | ksi (major)
Major Axis Bending
Fb= 1215 kst (from [1.1 or F1.3)
Sx (req'd) = M*12/Fb = 22.75 n"3
fb= 514 kst (major)
Unity Check = 0423




HAZEN AND SAWYER

Environmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program watten by [ean Paul Silva

Attachment "A"

108 SFWMD-Culvert 8
SHEET NO. ?l;
CALCULATED BY Jps

CHECKED BY

|scALE

o
DATE 1/11/17
DATE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact .
(F2-2) Fb= 18 ksi (minor)
Minor Axis Bending
b= 18.00 kst (from F2)
b= 0.00 kst (minor)
Unity Check = 0.000
AISC CH. E2 FLEXURAL BUCKLING
(kL/7), = 3034
(RL/7), = 183.39 Section is not Slender.
C. = 138.13
Fa= 4.44 ksi Eq(E2-2) Controls
Flexural Buckling
Fa= 4.44 ks: (from 12)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISC CH. D1 TENSION
Fr= 18.00 ksi
Yeilding of Gross Area*
Fr= 18.00 kst (from E2)
ft=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. H COMBINED STRESSES
Fex - kst sce notes
Fey - kst see notes %
(TH1-1) -
(H1-2) -
(n-3) 042
121 0.42
Unity Check 0.423 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
h/tw = 1913
380/SQRT Fy = 69.38 Eqn (F3-3) Controls
(F3-3) Fv= 12 ksi
Shear o
Fv= 12.00 kst (from F2)
Av = 10.74 |
o= 0.65 ksi Design Conforms to AISC/ASD Specs
Unity Check = | 0.05




Attachment "A"
Hovizontal wewkev | gad ng .

Total Gate Height 197.5 in
H over floor Pressure Member
Element (in) (psf) Load
(Ib/ft)
gate 2 first horiz 114.5 514
mid point 106.625 514
Member E 98.75 514 851
mid point 86.75 514
Member D 74.75 514 964
mid point 64.25 514
Member C 53.75 514 835
mid point 4475 514
Member B 35.75 514 814
mid point 25.75 514
Member A 15.75 514 1103

Bottom 0 514

2wy



Hazen "

CALCULATED BY Jean Paul Silva

Attachment "ASFWMD— Sulvert &

or_b\,

CHECKED BY

owe 1 23/2017

DATE

SCALE

7.4

Z%

2,2 N ERTICA, MEMBER AT ENDS,

Mwar= ¢ L4 (With * rollere)
Byobservanon, 019150 sk

Top HORIZONTAL MEMBER .

\Nﬁ’w}Wr of plag = 1670 b

Weight of Vorizontals = 73124 20(12.28)(2) = 4% lb

V\’f/i@hfmﬁ verticale =1 14461 .

Wewnt of mllers & |opg e
Weigntof additioval pates % 317 lb
TRl = 4707 b ~ Ao b |

Mvert - 2.5k H frow STAKD madel .
Myoriz- 19.4 k-H+

LIFTING TAB.

T= 4500 |b.
weld size ~ 3"

Mlowable load = 22(70)(0.707)( %/2) = .57 Kli

lemgiia needed~ 45 __ 29| iv

.57
longn provided = 62" 2=




Attachment "A"

HAZEN AND SAWYER L —
p h . " |SHEET NO. OF
Environmental Engineers & Scientists ECALCULATEDBV ﬁg’ DATE 1/11/17
|CHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN SCALE
Program wntten by Jean Paul Silva
INPUT
General Input Unbraced Length Lb 159 1. s¢e notes
Description Bulkhead Top Horiz. Member Cb 1.00 s¢e notes
Secuon C15x50 Strong Axis kx major 1 see notes
Fy 30 kst Lx major 13.25 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 see notes
Mpmax (strong) 18.4 k-ft Weak Axis  ky minor 1 sce notes
M (weak) 2.50 k-ft Ly minor 13.25 ft
P (comp) 0 k Cmy 1.00 sce notes
P .x (tension) 0 k Docs Combo include wind or earthquake?
Shear Vi, (K) 5.60 k no (yes/no
BEAM DATA
Shape Cc d/Af 6.210 Zx ("3 68.200
AISC Table No 2 Man Flet Design 0.500 Zy (n"3) 8.170
Nomwmal Depth (in) 15.000 M Fillee Detad 0.240 ) Torsional Constant 2.670
Nommal Weght (plf) 50.000 Tensde Group No 2.000 Cw, Warping Constant 492.000
Area (in"2 14.700 Ix (in"4 404 X-Centriod 0.798
Actual Depth (in 15.000 Sx (w3 54 co dist (in) 0.583
Thickness of Web (n 0.716 Rx (in 5.240 xp 0.488
Width of Flange (in 3716 Iv (m™4 11.000 ro Shear Center 5.490
Thickness of Flange (in 0.650 Sy (n"3 3.780 H flexural (LRFD) 0.937
K-Distance 1438 Ry (in 0.867
AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
B5.1 Property <= Compact Sec <= Noncompact Sec
bf/tf = 5.72 Not Apphcable 17.34 Flange is Noncompact
h/ow = 19.13 Not Applicable 218.01 Web is Noncompact
AISCCH. F1 STRONG AXIS BENDING
Calculation of T
Ir 2.85 "4
Ar 413 n"2
rp 0.83 n
Fl.1 IsLb<Lc?
Lc'= 76*bf/SQRT(Fy) = 51.56
Le" = 20000/ ((d/ Af)*Fy) = 107.35 Use eqns of ASD F1.3
FL3 Is Left Eqn <= L/r; <= Right Eqn?
Left Eqn 5831
L/cT 191.23
Rught Egn 13038 No
Is L/rr > Right Eqn?
L/fT 191.23
Right Egn 130.38 Yes, use Eq. F1-7
Max: 0.6*Fy Fb = 18 kst
Eq (F1-6) Fb= - kst
Eq (F1-7) Fb = 4.65 kst
Eq (F1-8) Fb = 1215 kst
ASD F1.3 Fb= 12.15 ksi (major)
Major Axis Bending
Fb = 12.15 kst (from F1.1 or F1.3)
Sx (req'd) = M*12/Fb = 18.17 in"3
fb= 410 ks1 (major)
Unity Check = 0.338




HAZEN AND SAWYER

Environmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program witen by Jean Paul Silva

Attachment "A"

0B SFWMD-Culvert 8
SHEET NO.

'CALCULATED BY 1PS

'CHECKED BY

SCALE

OF éﬂl
DATE 1/11/17

DATE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact
(F2-2) Fb= 18 ksi (minor)
Minor Axis Bending
Fb= 18.00 kst (from F2)
fb= 7.94 kst (munor)
Unity Check = 0.441
AISC CH. E2 FLEXURAL BUCKLING
kl./1), = 30.34
(KL/1), = 183.39 Section is not Slender.
C. = 138.13
Fa= 4.44 ksi Eq(E2-2) Controls
Flexural Buckling
Fa= 4.44 ks (from 2)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISC CH. D1 TENSION
Ft= 18.00 ksi
Yeilding of Gross Area*
Ft= 18.00 kst (from E2)
ft=DP/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH.H COMBINED STRESSES
Fex - kst see notes
Fey - kst sce notes %
(H1-1) -
(H1-2) -
(H1-3) 0.78
21 0.78
Unity Check 0.779 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
h/ow = 19.13
380/SQRT Fy = 69.38 Eqn (F3-3) Controls
([F3-3) Fv = 12 ksi
Shear
Fv = 12.00 ks (from F2)
Av= 10.74 |
fv = 0.52 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.04 |




Attachment "A"

o Job No Shest No Rev
? 41091-002 | 40 /é\
L .
Software licensed to

PartBulkhead Vertical Member

Job Title Culvert 8 Ret
By Date{0-Jan-17 Chd
Client  SFWMD File Bulkhead-half-1.1.std Date/Tme 23-Jan-2017 15:18

Horizonta! mowents W/ 5 rolleve -

L~ M=57k 4

-:!A-——VNL———-‘W“‘ ey e '..

e T

Y s SN | \_M.zz,; k44

Whole Structure Mz 1kip-ft:1in 1 LOAD CASE 1

Print Time/Date: 23/01/2017 15:20 STAAD.Pro V8i (SELECTseties 5) 20.07.10.41 Print Run 2 of 3



Attachment "A"

F Job No Sheet No Rev
41091-002 4 ' /&,
J Software licensed to PartBylkhead Vertical Member
Job Title Culvert 8 Ref
By Date10-Jan-17 Chd
Clent  SFWMD File Bulkhead-half-2.1.std Date/Time 23-Jan-2017 15:35

HOYizoM’ﬂ\ Mowiemts N[ 4 volleys

- TR

L | _
M»b.okﬁf/‘% N | \-M=zzk-H

Whole Structure Mz 1kip-ft:1in 1 LOAD CASE 1

Print Time/Date: 23/01/2017 15:47 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41

Print Run 2 of 3




Attachment "A"

?)"
g Software licensed to

Job No

41091-002

Sheet No

42 /4|

Rav

Panglkhead Vertical Member

Job Titte Culvert 8

Ref

By

Date10-Jan-17

Chd

Client  SFWMD

File Bulkhead-half-1.1.std

Date/Time 93.Jan-2017 15:18

Vevh cal woments wl © wllevs

M-25k-#

\

N\ M= [5kft

Whole Structure My 0.25kip-ft:1in 1 LOAD CASE 1

Print Time/Date: 23/01/2017 15:20 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41

Print Aun 3 of 3



Attachment "A"

?“" Job No Sheet No Rev
: 41091-002 4{5 /M
'e... :

Software licensed to

Panpylkhead Vertical Member

Job Title Culvert 8 Ref
By Date19-Jan-17 Chd
Clent  SEWMD File Bulkhead-half-2.1.std DatefTime 23.Jan-2017 15:35

Nevrtical wowentz w| 4 vollers
M;Z.b_k'{’f

. \ Mgkt -

5

Whole Structure My 0.25kip-ft:1in 1 LOAD CASE 1

Print Time/Date: 23/01/2017 15:47 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 3 of 3



Attachment "A= M D - rylyevt @

Hazen - .
Jean Paul Silva

CALCULATED BY DATE

CHECKED BY DATE

SCALE

2.y RULVERS.
Max lodd on vollevs W/ Bwllevs = 10500 (b

Max _load on wllers w4 vollers = (2200 \b




Attachment "A"

E >
g Software licensed to

Job No Sheet No,
41091002 | 45 /M

Rev

Parngylkhead Vertical Member

Job Title Culvert 8

Ret

By

Date1Q-Jan-17

Chd

Client SFWMD

File Bylkhead-half-1.1.std DatefTime 23.Jan-2017 15:18

Redckions w]/

7

5 rolles

-

Load 1
Moment - Kip-t : Fores - Kip
.

Reactions

Print Time/Date: 23/01/2017 15:20

STAAD.Pro V8i (SELECTseries 5) 20.07.10.41

Print Run 1 of 3



Attachment "A"

_ Job No Sheet No Rev
?, 41091-002 | ) /|
- ,j Software licensed to

PanBylkhead Vertical Member

JobTitle Culvert 8 Rel
By Date1Q-Jan-17 Chd
Client  SFWMD Fiie Bulkhead-half-2.1.std ~ |Date/Time 23.)an-2017 15:35

.
=48
E %
FAE| o
FRE|
FRE] o
Xva3
Y = FREE
zo.104
MX = FREE
MY - FREE i a5
MZ = FREE
. . b 1
'i';-;ﬁ CEA]
A rme|
MX - FREE x o F
MY = FREE el - -ms
M2Z o FREE 2 - FREf
. .
=40
¥ 2 FREE Feee
2.8 & - g omee
b - FREE Ly
I'VIF“EE :-FRE
. .
zl‘.'
=08 = FREE
¥ = FREE G - ‘;-lu
2=-128 g
g CH
Bime =8
< . .
Y ' '
X Laad 1
Moment -kip-t - Force - kip
.
Reactions

Print Time/Date: 23/01/2017 15:47 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 1 of 3



Attachment

Jos "éi':W MD - CU‘\JP-V+ %

SHEET NO. 4—7 OF / l
Ha_l_en Jean Paul Silva ﬁ/zﬁ/zo 17.

CALCULATED BY DATE

CHECKED BY DATE

SCALE

JOrphk BOLKHEAT WITH PIPE 2PENING,
7.1 HORIZONTAA, viphiee®

M= 267 k-br  — (19159 el
2.0 HIRIZONTAL_ToF MEMPER |

Mx- 267k FH
My= L2z kB —— Cloxwo ==

2.% LIFTING Tk
K= 4.9 kir. k.




Attachment "A"

?“ Job No Sheet No Rev
41091-002 %/&!
Software licensed to Part Bulkhead Vertical Member
Job Title Culvert 8 Ref
By Date1Q-Jan-17 Chd
Clent  SFWMD File Bulkhead-half-2.2.std  |Pate/Mme 23-Jan-2017 17:51

N

E.EE“
sl
233
Ee
FEFE
zaad

Yoo | Sl I 3
.
|

- -—
|
. . . |
X=43
Y = FREE :I’E.E
Zwd2 o |
MX » FREE 2
MY « FREE - g oo FRE
MZ = FREE -
Ya
Za-10 - s ;‘...Eg |
MX « FREE FREI
MY = FREE i
MZ = FREE FRI
) el . |
=g |
X=e1 o s = FREE
Y = FREE =188
Zu-158 = FRE
MX u FREE -
MY = FREE -
MZ = FREE
Y .
= Lant
Moment - kip-ft _ Force - ip
.
Reactions

Print Time/Date: 24/01/2017 09:18 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 1 of 3



Attachment "A"

Whole Structure Mz 1kip-ft:1in 1 LOAD CASE 1

P’ Job No Sheet No Rev
41091-002 M &,
g Software licensed to PatBylkhead Vertical Member
JobTitle Culvert 8 Ref
By Dale1 0-Jan-17 Chd
Client  SFWMD File Bulkhead-half-2.2.std Date/Time 23 Jan-2017 17:51
30.7x-H ;
-
. N ;
BT 3 {‘>§ £ :.'
.‘ I
/'_ b i N [
7.7k H.. ?? #
%. i
]
, \ 32.5 . [f |
Y
<

26.2 k. H —

Print Time/Date: 24/01/2017 09:18

STAAD.Pro V8i (SELECTseries 5) 20.07.10.41

Print Run 2 of 3



Attachment "A"

i Job No Sheet No Rev
F,’ 41091-002 5% ’
B _
Software licensed to

PartBlkhead Vertical Member

Job Title Culvert 8 Ref
By Date1g-Jan-17 Chd
Clent  SFWMD File Bulkhead-half-2.2.std  [Pate/Tme 23.Jan-2017 17:51

27k &

Whole Structure My 0.25kip-ft:1in 1 LOAD CASE 1

Print Time/Date: 24/01/2017 09:18 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 3 of 3



Attachment "A"

HAZEN AND SAWYER e
: . . " SHEET NO. OF
Environmental Engineers & Scientists !LCALCULATEDBY T DATE 1/11/17
iCHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN ISCALE
Program written by Jean Paul Sikva
INPUT
General Input Unbraced Length Lb 159 mn. see notes
Descripuion Bulkhead Horiz. Member Cb 1.00 sCC notes
Section C15x50 Strong Axis kx major 1 see notes
Fy 30 kst Lx major 13.25 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 s¢e notes
M (strong) 36.7 k-ft Weak Axis  ky minor 1 sce notes
M, (weak) 0.00 k-fr Ly minor 13.25 fr
Pax (comp) 0 k Cmy 1.00 see notes
P (tension) 0 k Does Combo include wind or earthquake?
Shear \’mm,, (k) 9.00 k no yes/no)
BEAM DATA
Shape C d/Af 6.210 Zx (in"3 68.200
AISC Table No 2 Min Fallet Desym 0.500 Zy (n"3 8.170
Nommal Depth (n 15.000 Min Fillet Detad 0240 ] Torsimnal Constant 2,670
Nomual Weyhe (plf) 50,000 Tensde Group No 2.000 Cw, Warping Constant 492.000
Area (in"2 14.700 Ix (n"4 404 X-Centnod 0.798
Actual Depth (n 15.000 Sx ("3 54 o dist (in {0583
Thickness of Web (in 0.716 Rx (in 5240 xp 0.488
Width of Flange (n 3716 Iy (™4 11.000 ro Shear Center 5.490
Thuckness of Flange (in 0.650 Si ("3 3.780 H flexueal (LRED 0.937
N-Distance 1.438 Ry (in 0.867
AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
B5.1 Property <= Compact Sec <= Noncompact Sec
bf/tf = 5.72 Not Applicable 17.34 Flange is Noncompact
h/tw = 19.13 Not Applicable 218.01 Web is Noncompact
AISC CH. F1 STRONG AXIS BENDING
Calculation of rT
Ir 2.85 in"4
Ar 4.13 n"2
T 0.83 tn
FLI1 IsLb<Lc?
L' = 76*bf/SQRT(Fy) = 51.56
Le" = 20000/ ((d/ A*Fy) = 10735 Use eqns of ASD F1.3
F1.3 Is Left Eqn <= L/rp <= Right Eqn?

Left Eqn
L/fT
Right Eqn
Is L/er > Right Eqn?
L/fT
Right Egn

Max: 0.6%Fy Fb=
Eq (F1-6) Fb=
Eq (F1-7) Fb=
Eq (F1-8) Fb=
ASDFL3 Fb=

Major Axis Bending
Fb =
M*12/Fb =
b=
Unity Check =

Sx (req'd) =

5831
191.23
13038

19123
130.38

18

4.65
12.15
12.15

1215
36.24
8.19
0.674

Yes, use Eq. F1-7

kst
kst
kst
kss
ksi (major)

kst (from F1.1 or F1.3)
in"™3

kst (major)




HAZEN AND SAWYER

Environmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program written by Jean Paul Silva

Attachment "A"

JoB SFWMD-Culvert 8
SHEET NO.

CALCULATED BY IPS

CHECKED BY

SCALE

OF
DATE 1/11/17
DATE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact
(F2-2) Fb= 18 ksi (minor)
Minor Axis Bending
Fb= 18.00 ksi (from F2)
fb= 0.00 kst (minor)
Unity Check = 0.000
AISC CH. E2 FLEXURAL BUCKLING F
(RL/1), = 3034
(kL./1), = 183.39 Section is not Slender.
C. = 138.13
Fa= 4.44 ksi Eq(E2-2) Controls
Flexural Buckling
Fa= 4.44 kst {from E2)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISC CH. D1 TENSION
Ft= 18.00 ksi
Yeilding of Gross Area*
Ft= 18.00 kst (from E2)
ft=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. H COMBINED STRESSES
Fex - kst see notes
Fey - kst see notes %
(H1i-1) -
(t11-2) E
(T11-3) 0.67
(12-1) 0.67
Unity Check 0.674 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
h/mw = | 19.13
380/SQRT Fy = 6938 Eqn (F3-3) Controls
(F3-3) Fv= 12 ksi
Shear
Fyv = 12.00 kst (from F2)
Av = 10.74 {
fr = 0.84 'ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.07




Attachment "A"

lioB SFWMD-Culvert 8
k- ] SHEETNO. 57 o 1
Environmenta ngineers cientists
9 {CALCULATED BY JPS DATE 1/11/17
‘rCHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN ISCALE
Program wntten by Jean Paul Silva
INPUT
General Input Unbraced Length Lb 159 n. sce notes
Description Bulkhead Top Horz. Member Cb 1.00 see notes
Section C15x50 Strong Axis  kx major 1 see notes
Fy 30 kst Lx major 13.25 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 5CC NOes
M. (strong) 36.7 k-ft Weak Axis  ky munor 1 see notes
M (weak) 1.27 k-ft Ly munor 13.25 ft
P e (comp) 0 k Cmy 1.00 see notes
Py (fension) 0 k Does Combo include wind or carthquake?
Shear \',m,u, (k) 9.00 k no (yes/no
BEAM DATA
Shape (o] d/Af 6.210 Zx ("3 68.200
AISC Table No 2 Mun Fallet Destgn 0.500 Zy (n"3) 8.170
Nominal Depth (in 15.000 Muin Fillet Detad 0.240 J Torsional Constant 2670
Nommal Weght (plf) 50.000 Tensde Group No. 2.000 LCw, Warpng Constant 492.000
Area (0”2 14.700 Is (™4 404 X-Centriod 0.798
Actual Depth (in) 15.000 Sx ("3 54 eo dist n 0.583
Thickness of Web (in 0.7116 Rx (n 5.240 xp 0.488
Width of Flange (in 3716 Iy (™4, 11.000 ro Shear Center 5.490
Thickness of Flange (n) 0.650 Sy ("3 3.780 H flexural (LRIFD 0.937
K-Distance 1.438 Ry (mn 0.867

AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
B5.1 Property <= Compact Sec <= Noncompact Sec
bf/if = 5.72 Not Apphicable 17.34 Flange is Noncompact
h/tw = 19.13 Not Applicable 218.01 Web is Noncompact
AISCCH. F1 STRONG AXIS BENDING
Calculation of T
Ir 2.85 "4
Ar 4.13 n"2
T 0.83 n
Fl.1 IsLb<Lc?
Lc'= 76*bf/SQRT(Fy) = 51.56
Lc" = 20000/ ((d/ Af)y*Fy) = 10735 Use eqns of ASD F1.3
F1.3 Is Left Eqn <= L/ry <= Right Eqn?
Lefe Eqn 5831
L/cT 191.23
Right Eqn 130.38 No
Is L/rp > Right Eqn?
L/fT 191.23
Right Egn 13038 Yes, use Eq. F1-7
Max: 0.6*Fy Fb = 18 kst
Lq (F1-6) Fb = - kst
Eq (F1-7) Fb= 4.65 kst
Eq (F1-8) Fb= 1215 kst
ASDF13 Fb= 12.15 ksi (major)
Major Axis Bending
Fb = 12.15 kss (from F1.1 or F1.3)
Sx (req'd) = M*12/Fb = 36.24 in"3
fb= 8.19 kst (major)
Unity Check = 0.674




HAZEN AND SAWYER

Environmental Engineers & Scientists

AISC/ASD STEEL SECTION DESIGN

Program written by Jean Paul Silva

Attachment "A"

JOB SFWMD-Culvert 8
SHEET NO.

CALCULATED BY JPS

CHECKED BY

SCALE

OF
DATE 1/11/17
DATE

AISC CH. F2 WEAK AXIS BENDING
Section is Noncompact
(F2-2) Fb= 18 ksi (minor)
Minor Axis Bending
Fb= 18.00 kst (from [12)
fb = 4.03 kst (minor)
Unity Check = 0.224
AISC CH. E2 FLEXURAL BUCKLING
(kL./0), = 3034
(K./v), = 183.39 Section is not Slender.
C. = 138.13
Fa= 4.44 ksi Eq(E2-2) Countrols
Flexural Buckling
Fa= 4.44 kst (from E2)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. D1 TENSION
Ft= 18.00 ksi
Yeilding of Gross Area*
Fr= 18.00 kst (from E2)
fi=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH.H COMBINED STRESSES
Fex - kst see notes
Fey - ksi see notes %
(1t-1) -
(-2 -
(-3 0.90
(12-1) 0.90
Unity Check 0.898 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
h/tw = 19.13
380/SQRT Fy = 69.38 | Eqn (I'3-3) Controls
(F3-3) Fv= 12 ksi
Shear -
Fv= 12.00 kst (from [2)
Av= 10.74
fv = 0.84 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.07




Attachmert "SEwWMp - cvivert 2

SHEET NO. 55 OF '
Ha_g_en Jean Paul Silva DATEJ/ILM 2417

CALCULATED BY

CHECKED BY DATE

SCALE

Nexing pAR .

. Loads Bom hulkhead = &z ke |
Laads frown pwp = 22__{; 2790 \b

W |0kz2 ek




Attachment "A"

?’_" Job No Sheet No Rev
"j Software licensed to

Part
Job Title Culvert 8 Ref
B JPS Datep4-Jan-17 Chd
Client  SFWMD File PickUpBeam1.std Date/Time 24 Jan-2017 09:43
3D Rendered View

Print Time/Date: 24/01/2017 09:45 STAAD.Pro V8i (SELECTseries 5) 20.07.10.41 Print Run 1 of 3



Attachment "A"

Job No SheelN/o Rev
Software licensed o Part
Job Title Culvert 8 Ref
By JPS Datep4-Jan-17 Chd
oo StwMp Flle PickUpBeam!.std Date/Time 24.Jan-2017 09:43
&
|
Ve | |
MY = FREE
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Attachment "A"

™ Job No Sheet No Rev
Software licensed to

Part
Job Title Culvert 8 Ref
By JPS Datep4-Jan-17 Chd
Client  SFWMD File pickUpBeam1.std DatelTime 24.-Jan-2017 09:43

12k 54

T 7,79 k,ﬁ, e i

Whole Structure Loads 1.2kip:1ft Mz 10kip-ft:1ft 1 LOAD CASE 1
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Attachment "A"

Hazen

SHEET NO OF
CALCULATED BY JPS DATE
CHECKED BY DATE
AISC/ASD STEEL SECTION DESIGN SCALE
Program waiten by Erk Nelson (1/27/01
INPUT
General Input Unbraced Length Lb 144 n*
Descaption Pick Up Beam Cb 1.00 hd
Secnon wl0x22 Strong Axis  kx major 1
Fy 30 kst Lx major 12 ft
Forces/Moments (Enter Positive Numbers) Cmx 1.00 i
M. (strong) 182 k-ft Weak Axis  ky minor i
M.y (weak) 0.00 k-ft Ly minor 12 ft
P, .x (comp) 0 k Cmy 1.00 i
P (tension) ¢] k Does Combo include wind or earthquake?
Shear V., (k) 6.90 k no (yes/no)*
BEAM DATA
Shape w h/tw 36.900 Rx (tn 4270
AISC Table No. 1 d/tw 42400 Iy (in"4, 11.400
Nomnal Depth (in) 10.000 Fy™ (ASD) 47.000 Sy ("3, 3.970
Nommnal Weght (plf) 22.000 Fy™ (LRFD) 36.800 Ry (n 1330
Jumbo Shape? NO X1 (LRFD) 2150.000 7x (n"3) 26.000
Area (in”2) 6A0 X2 (ILRFD) 0.007 Zy (m"3 6100
Actual Depth (n) 10,170 RT 1.520 J Torsional Constant 0240
Thickaess of Web (in) 0240 d/Af 4.910 Cw, Warpng Constant 275.000
Width of Flange (m) 5.750 Min Fallet Design 0.300 Wno Warping F(n 14100
Thuckness of Flange (i) 0.360 M Fllet Detal 0320 Sw Warpimg Moment 7300
K-Distance 0.750 Tensile Group No 1.000 Qf (1n"3 4.950
bf/2tf B.O0O Ix (m™4 118 Qw (in"3 13.000
Fy' 0.000 Sx n"3 23
AISC CH. B5 LOCAL BUCKLING / COMPACTNESS
B5.1 Property <= Compact Sec <= Noncompact Sec
bf/2ef* = 8.00 11.87 17.34 Flange is Compact
h/nw = 36.90 - 184.48 Criteria is Satisfied
d/tw = 42.40 116.85 - Web is Compact
AISCCH. F1 STRONG AXIS BENDING
F1.1 IsLb<Lc?
Lc'= 76*bf/SQRT(Fy) = 79.78
Le" = 20000/ ((d/ Af*Fy) = 135.78 Use eqns of ASD F1.3
FL.3 Is Left Eqn <= L/r; <= Right Eqn?
Left Lqn 5831
L/fT 94.74
Right Eqn 13038 Yes, use Eq. F1-6
Is L/rr > Right Eqn?
L/fT 94.74
Right Lign 13038 No
Max: 0.6*Fy Fb= 18 Ksi
Eq (F1-6) Fb= 14.72 ksi
Eq (F1-7) Fb= - Ksi
Eq (F1-8) Fb= 16.97 kst
ASD F1.3 Fb = 16.97 kst (major)
Major Axis Bending
Fb= 16.97 | kst (from F1.1 or F1.3)
Sx (req'd) = M*12/Fb = 12.87 mn'3

fb= 9.41 kst (major)
Unity Check = 0.555 |




Hazen

AISC/ASD STEEL SECTION DESIGN

Program wntten by Enk Nelson [1/27/185

Attachment "A"

i0B SDWRP

SHEET NO. OF
CALCULATED BY 1Ps DATE
CHECKED BY DATE
SCALE

AISC CH. F2 WEAK AXIS BENDING
Section is Compact
(F2-1) Fb= 225 ksi (minor)
Minor Axis Bending
Fb= 22.50 kst (from F2)
fb= 0.00 ksi (minor)
Unity Check = 0.000
AISC CH. E2 FLEXURAL BUCKLING
(kL/1) = 33.72
KL/, = 108.27 Section is not Slender.
C = 138.13
Fa = 10.94 ksi Eq (E2-1) Controls
Flexural Buckling
Fa= 10.94 kst (from 12)
fa=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISC CH. D1 TENSION ﬁ
¥
Ft= 18.00 ksi
Yeilding of Gross Area*
Fr= 18.00 kst (from F2)
fc=P/A= 0.00 ksi Design Conforms to AISC/ASD Specs
Unity Check = 0.000
AISCCH. H COMBINED STRESSES
Fex - kst sce notes
Fey - kst see notes
(H1-1) -
(H1-2) -
(H1-3) 055
(H2-1) 0.55
Unity Check 0.555 ksi Design Conforms to AISC/ASD Specs
AISC CH. F4 SHEAR
380/SQRT Fy = 69.38 | Egn (I3-3) Controls
(F3-3) Fv= 12 ksi
Shear )
Fv= 12.00 | kst (from F2)
Av = 2.44
fv= 2.83 'ksi Design Conforms to AISC/ASD Specs
Unity Check = | 0.24




Attachment "A"

Hazen
SHEET NO & OF
B CALCULATED 8Y IPS DATE
CHECKED 8Y DATE
AISC/ASD STEEL SECTION DESIGN |SCALE
Program watten by Enk Nelson (1/27/00)
AISCCH. K BEAMS WITH CONCENTRATED LOADS
K1.2 LOCAL FLANGE BENDING
Maximum Computed force delivered to the flange P =
Fyw*tf°2/(0.16*factor) = 14.58 kaps
K1.3 LOCAL WEB YEILDING
Length of Bearing or Length of Concentrated Load = N = 8.0 n.
0.66*Fyw*nw*(N+2.5k) = 46.93 kips
Maximum Intedor Load P =
0.66*Fyw*ew*(N-+5.0k) = 55.84 kips
Kl.4 WEB CRIPPLING
Length of Bearing or Length of Concentrated Load = N = 8.0 1n,
Maximum Concentrated Load at dist<d/2 P =
340w 2(1H3(N/d) (/1) 1.5) *sqre(Fy*if/ow) = 3030 kips
Maximum Concentrated Interior Load I’ =
67.50w"2(1+3(N/d) (tw/ th) * 1.5)*sqre(Fy*ef/ow) = 60.15 kips
K1.5 SIDESWAY WEB BUCKLING
Is the Loaded Flange restrained against rotation? no (yes/no)
¢ = (de/tw)/(Lb/bf) = 1.4
Maximum Concentrated Compressive Force P = )
6800*0w™3/h*(0.4%¢"3) 11,94 kips
KL.6 COMPRESSION BUCKLING OF WEB
Maximum Computed force delivered to the flange P =
4100*sqre(Fy)*tw” 3/ (dc* factor) = 121.48 lups

I Lb = unbraced length of compression flange (in)
2 Noncompact scction entena for welded I-Shapes may include a factor, ke, This 1s notincluded n current program.
3 When the bending moment at any point within an unbraced length is larger than that
at both ends of this length then Cb = 1.
4 For frames braced against joint translation and for cantlevers, Cb = 1.
5 Cb =175+ 1.05* (M1/M2) + 0.3 * (M1/ MZ): <23 where M1 is the smaller and
6 Does not check Flexural-Torsional Buckling
7 "This progam does not check (1.5Fu for tension members. Effecnve net area checks must be considered independently.
8 A factor of 4/3 15 applied to allowables if the combination mcludes wind or earthquake loads (AISC/ASD H1, A5.2)
9 k factors can be found on K - Values Worksheet
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ENGINEERING DESIGN STANDARDS FOR
WATER RESOURCE FACILITIES

RFB 6000000818
CULVERT 8 (S-268) PUMP ATTACHMENT

OKEECHOBEE COUNTY, FLORIDA
PROJECT ID#: 101009

CORRECTED FINAL (RTA)
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JUNE 2017
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Attachment "A"

SECTION DESCRIPTION PAGES
DIVISION 1: GENERAL REQUIREMENTS
01010 Summary of Work 3
01015 Definitions and Standards 2
01020 Measurement and Payment 1
01065 Permits and Fees 1
01071 Standard References 9
01200 Project Meetings and Reports 3
01300 Submittals 8
01310 Cost Loaded Construction Schedules 10
01320 Construction Videos and Photographs 3
01530 Temporary Barriers and Controls 4
01531 Manatee Protection 3
01570 Traffic Control 2
01580 Project Identification and Informational Signs 2
01600 Equipment and Materials 5
01630 Product Options and Substitutions 2
01640 Start Up/Check Out Manufacturer’s Field Services for Contractor Furnished Equipment 3
01662 Commissioning 2
01700 Contract Closeout 4
01730 Operation and Maintenance Information 3
DIVISION 2: SITE WORK
02100 Site Preparation 2
02215 Protection of Existing Structures 3
DIVISION 3: CONCRETE (NOT USED)
DIVISION 4: MASONRY (NOT USED)
DIVISION 5: METALS
05060 Welding 3
05070 Bolted Fasteners 5
05120 Steel 4
05550 Fabricated Metalwork and Castings 6
05600 Miscellaneous Metals 2
DIVISION 6: WOODS (NOT USED)
DIVISION 7: THERMAL AND MOISTURE PROTECTION (NOT USED)
DIVISION 8. DOORS AND WINDOWS (NOT USED)
DIVISION 9: FINISHES
09900 Protective Coatings 12

TOC-1
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SECTION DESCRIPTION PAGES

DIVISION 10: SPECIALTIES (NOT USED)

DIVISION 11: EQUIPMENT

11285 Roller Gates 14
11286 Flap Gate 6

DIVISION 12: FURNISHINGS (NOT USED)

DIVISION 13: BUILDING (NOT USED)

DIVISION 14: CONVEYING SYSTEMS (NOT USED)

DIVISION 15: MECHANICAL
15000 General Provisions for Mechanical Work 3

DIVISION 16: ELECTRICAL (NOT USED)

END OF DIRECTORY

TOC-2
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Appendix 6: Design Submittals — Summary of Review
Comments / Resolution

Hazen and Sawyer |



Attachment "A"

Version No.: 1
Hazen Last Updated: 1/26/2017
Review Comment Tracking Log
Facility Name: South Florida Water Management District Project Director: Rob Taylor
Project Name: Culvert 8 (S-268) Pump Attachment Project Manager: J.P. Cooke
Hazen Project No.: 41092-002; District Project No.: 101009
Review Submittal: Preliminary Design Submittal Review Comments
Date Comments Received 6-Sep-16
Preliminary Design Reviewer Design Team Reviewer
Project
D Reviewer Name Reference . SFWMD . Scope Response Hazen and Sawyer Back-Checked
Dwg, Spec, Page Review Comments / Questions Change? Type Resolution/ Response Comment
"A review was performed and it is noted that the estimate reflects the work performed. a. Addressed .
. . . ) b. Addressed on Drawings and
However, there are a number of observations that | would like to point out: Specifications
1 Jack Ismalon |Cost Estimate a. The provided cost estimate of $10,000 for bulkhead installation seems too low. No Concur P . . : . T. VanEyk
g . . . — c. Cost Estimate provided in Design
B. It is imperative that field measurement of bulkhead slots will be done before fabrication. ) o
. NS Report according to Cost Estimating
c. SFWMD DCM-7 markup system should be used for our Capital Project. . .
Procedure for Capital Projects
Matthew -
2 Civil, Plans & Specs I do not have any comments No Concur No Change T. VanEyk
Alexander
Drawings - General.
a. Add north arrows to plan views of all drawings.
b. Revise standard text size to 0.1" (min) when drawings are plotted full size (24" x 36") —
refer to District CAD Standards for additional text requirements.
3 Jill Skaggs Drawings - General c. Show flow arrows in plan and section views. No Concur Addressed T. VanEyk
d. Please refer to District drawing template for standard flow arrow, section/detail titles, north
arrow blocks, etc.
e. Refer to District CAD Standards for linework used to distinguish between existing and
proposed features.
a. Note 2. Should this note read "....along the embankment crest to the S-268 (C-8) work
. . area."?
4 Jill Skaggs Drawings - General b. S-268 (C-8) Site Access - Plan. Should the callout at "S-268 Primary Access Point (West)" No Concur Addressed T. VanEyk
instead be labeled "S-268 Primary Access Point (East)"?
Sheet 3 of 7 Surveyor’'s Notes: Number 3 add...First line correct “THE” to THE". At the end
of note 3 add this statement “This conversion is based on Corpscon 6.0.1 - A U.S. Army
Corps of Engineers Engineering Research and Development Center Topographic
. . Engineering Center Alexandria, Virginia Windows-based program to convert coordinates and Addressed to degree possible; included
5 Howard Ehmke | Civil - Site Plans elevations between datum's using vertcon05.txt and vertcon05.05 files supplied by the U.S. No Concur USACE reference drawings T. VanEyk
Army Corps of Engineers South Atlantic Division, Jacksonville FI.” The survey drawing shall
be added under the “Reference drawings.” Please make a copy of the survey available for
District review.
6 Howard Ehmke | Civil Plans Additional Data provided - Conversion from NAVD88 to NGVD29, U.S. Army Corps of No Concur Incorporated in Report T. VanEyk

Engineers Corpscon v6.0.1

Page 1
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Attachment "A"

Preliminary Design Reviewer Design Team Reviewer
Project
D Reviewer Name Reference . SFWMD . Scope Response Hazen and Sawyer Back-Checked
Dwg, Spec, Page Review Comments / Questions Change? Type Resolution/ Response Comment
"The design report mentions that some coordination has already occurred with USACE as
7 Teri Swartz PDR part of the Culvert 8 design process. Can you please provide the name of the USACE PM or [No Yes USACE Contact: Ingrid Bon T. VanEyk
other contact person? | will follow up on the Section 408 requirements for this work."
8 Teri Swartz Drawing S001 Will details be provided for the reducers listed on sheet S0017? No Yes Addressed per design drawings T. VanEyk
: What testing will the contractor be required to perform? Will they need to test with both Contract documents include provisions
9 Teri Swartz Plans and Specs District pumps (42" and 30")and rental pumps (24")? No No for Contractor -supplied pumps T. Vangyk
10 Jose Guardiario |Drawing C001 Prc_)wde L_JSACE DeS|gr1 Site Plan for entire C8 Culvert and indicate at what level is the No Concur Addressed T. VanEyk
design (Final or BCOE).
11 Jose Guardiario |[Drawing C001 Add Section B on Proposed Pump Unit Arrangement No Addressed T. VanEyk
12 Jose Guardiario |Drawing C001 CSur;\(l)(\a/\:t?nlargement of pump arrangement on the Site Plan, to show how relates to entire No Concur Addressed T. VanEyk
13 Jose Guardiario [Drawings S001 Use Type 304 Stainless Steel No Concur Addressed T. VanEyk
14 Jose Guardiario |[Drawing REF 01 EI|m|nate_ cut line; provide entire site Iayout, a:nd highlight area where work will be done. No Concur Site Layout added to G004 and C001 T. VanEyk
Show design access road, HHD centerline, ...
15 Jose Guardiario [Drawing REF 01 “Show outline of HHD embankment” No Concur Top of HHD Embankmer_n added to T. VanEyk
USACE Reference Drawing
o . o - Addressed; Note added which references
16 Jose Guardiario |[Drawing REF 01 Indicate Source of Drawing No Concur USACE Culvert 8 Reconstruction Plans T. VanEyk
17 Jose Guardiario [Drawing REF 02 “Are SST channels readily available. If not, indicate bent or welded fabrication" No Yes Addressed T. VanEyk
18 Jose Guardiario |[Drawing REF 02 “Revise to indicate SST rails. Refer to other USACE and SFWMD design drawings.” No Withdrawn |Addressed by USACE, per TRB Meeting T. VanEyk
19 Jian Cai Drawing G001 Change Title of John Mitnik No Concur Addressed T. VanEyk
20 Jian Cai Drawing G002 Refer to District's standard Abbreviations and Symbols No Concur Addressed T. VanEyk
21 Jian Cai Drawing G002 z;r\gzilgge;tlon and Detail identification according to District's Section Cut and Detail No Concur Addressed T. VanEyk
22 Jian Cai Drawing G003 Fix notes text. Suggest to provide brief scope. Suggest to add General Notes. No Concur Addressed T. VanEyk
23 Jian Cai Drawing S001 Add note similar to: "The Contr?ctor shall field verify the bulkhead dimensions"."REF No Concur Addressed T. VanEyk
drawings are for reference only.
24 Jian Cai Drawing REF 01 Fix Section Reference No Concur Addressed T. VanEyk
25 Michael Millares |Drawing S001 Number O.f rollers employed on each bulkhead seems exce_ssn/”e. Typically, a District No _Needg Refer to Design Load Calculations T. VanEyk
overhead lift gate of this size would have 3 rollers on each side. Discussion
“Why are bulkheads shown these drawings using a roller/ rail system? This adds USACE
26 William Genz |[Drawing S001 considerable cost to the project and doesn't seem justified unless they will be used No Structure Addressed during TRB Meeting T. VanEyk
frequently.”
Structural - “The gate appears to have far more rollers than necessary. It may be desirable to have a Needs
27 Vincent Loehrlein |Hydraulic/Structures; small set of guide rollers at the bottom to use as starter rollers for setting in the slots witha [No Discussion Refer to Design Load Calculations T. VanEyk
Drawing S001 crane.”
“If the lower portion of the gate will be permanently left in place to act as a weir, it should be
o8 Vincent Loehrlein |Drawing S001 sta!nless steel instead of carbon steel. We have been convertl_ng carbon ste_el gates to ~no Coneur Addressed T. VanEyk
stainless throughout the system as they come up for cycle maintenance as it has a lower life
cycle cost. Carbon steel left in the water will need to be blasted and re-coated in 15 years.”
29 Vincent Loehrlein |Drawing S001 The gate rails are carbon steel while the liner plate is stainless. This will set up dissimilar No Concur Addressed T. VanEyk

metal corrosion.”
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Attachment "A"

Preliminary Design Reviewer

Design Team

Reviewer

Project

: Reference SFWMD Response Hazen and Sawyer
ID Reviewer Name . . Scope . Back-Checked
Dwg, Spec, Page Review Comments / Questions Change? Type Resolution/ Response Comment
“Unclear if the gate slots are existing or if this design is to be incorporated into a Corps' Addressed; Refer_ence prgwmg for
. . |Structural - ) e . . : : Bulkhead and Rail Details included from
30 Vincent Loehrlein . design. Please clarify if these details must be worked with another set of design drawings. If [No Concur . . T. VanEyk
Hydraulic/Structures . . N USACE Reconstruction Construction

so, it would be helpful to have the other relevant drawings attached for reference. Plans
“DWG. S-001, Section E, shows I-beams for gate stiffeners. Typically, turned down channels
are used. One reason for this is that when lifting the gate, water is trapped in the upper

31 Vincent Loehrlein |Drawing S001 flanges and adds significantly to the lift weight. Those above the water line will hold No Concur Addressed T. VanEyk
rainwater. Drain holes could be provided, but these can clog and there is a time lag between
start of lift and draining. The result may be a larger crane required to make the lift.”
“Side seal arrangements are not standard and will need to be modified. Typically provided on : .

. . . : Needs Double side seal used to improve water
32 Vincent Loehrlein |Drawing S001 one side and mounted to extend from gate so they are sealed by water pressure, not No . . . T. VanEyk
. Discussion [tightness

compression.
“It is unclear that the horizontal seal between the two gate pieces and at the base of the
bulkhead will seal adequately with a vibrating pump attached. Suggest adding a flap of
neoprene to the bottom of the upper piece. Typically gate halves are bolted together, which See bottom seal arrangement on

33 Vincent Loehrlein |Drawing S001 is undesirable in this case. At the bottom of the bulkhead, suggest considering a small step [No Concur drawings. USACE concrete structure not T. VanEyk
down at the concrete that a flap could seat against to provide a more positive closure. changed.
Possibly, a flap of low durometer neoprene against the exist. slab would be adequate to
assure closure.”
“Plans call for “ship’s ladder” to be used to access a maintenance service platform. Request Not

34 Anthony Wegner [Architectural specification call for standard tread and prohibit use of alternating tread style of “ship’s No Applicable USACE Structure T. VanEyk
ladder™.
“Wall mounted davit arm sleeve should be called for. If located at the stem operating level Not

35 Anthony Wegner [Architectural between the vertical ladder and the rungs it can provide fall protection for both sets of No Applicable USACE Structure T. VanEyk
ladders.”
“How is access to staff gauge anticipated for maintenance purposes? Can it be reached Not

36 Anthony Wegner |Architectural from the service platform? If not can a section of the service platform at that point be No Applicable USACE Structure T. VanEyk
extended to enable maintenance?” PP

37 Anthony Wegner |Architectural Will manways and_manhole covers be p_rowded at any points along the 185 feet c_>f culvert t? No Not USACE Structure T. VanEyk
allow for access to inspect/maintain/repair culvert or will access be only through either end? Applicable
a. Show in plan, section and elevation views dimensions for bulkhead weir, extension, flap
gate and ladder rungs.
b. Please explain the intent of installing rungs on the bulkhead weir (landside); show rungs in
sections and plans for weir and extension, as applicable.
c. In the next submittal, provide details for the following:
T . . a. Addressed
i. Side seals for bulkhead weir and bulkhead extension . .
- . . b. Rungs were added to facilitate diver
ii. Bottom seal for weir and extension access per preliminary comment from

38 Jill Skaggs Structural Plans iii. Roller assembly No Concur Perp y T. VanEyk

iv. Typical welds for member-to-member and member-to-skin plate

v. Flap gate-to-weir connection

vi. Attachment of ladder rungs to bulkhead skin plate

vii. Lift bar

d. Add notes for the contractor to field verify existing "as-built" conditions at Section F/S001
Bulkhead Recess Detail, Section BW/REF01 Bottom Seal Detail, etc., including dimensions,
locations, and details prior to fabrication of the bulkheads.

SFWMD Gatekeeper
c. Addressed
d. Addressed
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Attachment "A"

Preliminary Design Reviewer Design Team Reviewer
Project
D Reviewer Name Reference . SFWMD . Scope Response Hazen and Sawyer Back-Checked
Dwg, Spec, Page Review Comments / Questions Change? Type Resolution/ Response Comment
Include protocol in the event of hurricane; “Presumably the Corps would close the C-8 gates Addressed - based on discussion with
39 Vincent Loehrlein |Preliminary Design Report at such times to preclude flooding due to wind pushing lake water higher than normal, No Concur USACE T. VanEyk
potentially overtopping the weir. Pumping would have to be suspended at such times.”
"The PDR indicates the design is meant to allow removal of the weir portion (bottom) of the
gate to attach the pump on dry land. In this case, the picker system shown in the drawings
will no longer be over the center of gravity (c.g.) of the combined gate and pump weight,
40 Vincent Loehrlein |Preliminary Design Report causing the gate to lean. A modified lift scheme will need to be devised that centers the pick [No Concur Addressed T. VanEyk
over the expected combined c.g. Note that if different size pumps are used (as indicated
may occur in the PDR), then schemes would be needed for each combination, including
reducers, that are part of the pick.”
u : . - . . . I Addressed within Report; Existing
41 Vincent Loehrlein |Preliminary Design Report What'is to be done W'th th? ex's“f‘g weir once the bulkhead/wews_are |r_1_pla(_:e? will it b,(,a No Concur bulkhead weir to be demolished by T. VanEyk
removed as part of this project? Did not see info on the intended disposition in the PDR. . .
USACE during C-8 Reconstruction
42 Jian Cai PDR; Page ES-1 Is it called emergency bulkhead slot? No Yes USACE Structure T. VanEyk
"Not clear", in response to Report phrase, "While extension to EL 19.96 provides about 19-
43 Jian Cai PDR; Section 2, Page 4 inches of freeboard from this level, it also allows for the extension to double as a weir should [No Concur Sentence revised for clarity T. VanEyk
a bulkhead becom damaged.
"Not accurate statement. S-133 PS operation range is 13.25 - 14.00 NGVD. It means flood Sentence revised to reflect, "when pumps
44 Jian Cai PDR; Section 2, Page 5 control mode for S-133 basin doesn’t depend on the Lake stage. The temporary pumps at |[No Concur are required.” ’ T. VanEyk
Culvert 8 operates ..." )
45 Jian Cai PDR; Section 2, Page 5 "Is there anything to do with the Lake water level for the pump" No Concur Sentence revised t.o refllect, when pumps T. VanEyk
are no longer required.
46 Jian Cai PDR; Section 2, Page 6 "The combination gate can only open to lakeside" No Concur Sentence deleted T. VanEyk
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Attachment "A"

Public/SBU/FOUO

Comment Report: All Comments
Project: Culvert 8 Pump Attachment
Review: Final Plans and Specifications Review
Displaying 42 comments for the criteria specified in this report.
Id Discipline DocType Spec Sheet Detail
143507 Cost Estimating Cost Estimate n/a n/a n/a

Comment Classification: For Official Use Only (FOUOQO)

A Review was performed, and it is noted that the cost estimate reflects the work to be performed.
However, there are a number of observations that I would like to point out:

a. Please submit the Bulkheads quote from manufacturer, and attached to the report.

b. The provided cost estimate assumed that cofferdam and dewatering will not be required.

c. Cost estimate assumed that the project will apply with USACE regulation when working on
culvert through the Herbert Hoover Dike.

Submitted By: Jack Ismalon (561-682-6187). Submitted On: Feb 06 2017

1-0 Evaluation Concurred
a. Acknowledged. Bulkhead manufacturer quotes are attached and will be included in the
report.
b. Correct; Culvert 8 project is currently under construction by USACE.
c. Correct; Culvert 8 project is currently under construction by USACE.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 20 2017 (Attachment:
2017-01 SEFWMD_Culvert 8 Blkhd Mfg Quotes.pdf)

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Jack Ismalon (561-682-6187) Submitted On: Mar 22 2017
Current Comment Status: Comment Closed

143662 Cost Estimating Cost Estimate n/a n/a n/a
Comment Classification: For Official Use Only (FOUO)

Please provide backup to cost estimate.

Submitted By: Matthew Alexander (561-682-2580). Submitted On: Feb 13 2017



Attachment "A"

1-0 Evaluation Concurred
Backup cost estimate information is attached and will be provided in the final report.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 20 2017 (Attachment:

2017-01_SFWMD_Culvert 8 Cost Quotes.pdf)

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Matthew Alexander (561-682-2580) Submitted On: Mar 21 2017
Current Comment Status: Comment Closed
143663 Civil Plans and Specs n/a n/a n/a
Comment Classification: For Official Use Only (FOUO)

Please add RFB number to plans and specifications.

Submitted By: Matthew Alexander (561-682-2580). Submitted On: Feb 13 2017

1-0 Evaluation Concurred
Will add RFB 6000000818 to plans and specifications.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Matthew Alexander (561-682-2580) Submitted On: Mar 21 2017
Current Comment Status: Comment Closed
143664 Civil Plans and Specs 01020 n/a n/a
Comment Classification: For Official Use Only (FOUQO)

Please delete bid items B, C, and D.

It is my understanding that the SFWMD only needs Item A, the fabrication of bulkheads,
installation, and provision of equipment.

Submitted By: Matthew Alexander (561-682-2580). Submitted On: Feb 13 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Matthew Alexander (561-682-2580) Submitted On: Mar 21 2017



Attachment "A"
Current Comment Status: Comment Closed

143690 General Plans and Specs n/a n/a n/a
Comment Classification: For Official Use Only (FOUOQO)

No comments. Final design package will be submitted to USACE for Section 408 approval.

Submitted By: Teri Swartz (561-682-2505). Submitted On: Feb 15 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Debbie Gale (561-682-2424) Submitted On: Mar 21 2017
Current Comment Status: Comment Closed

143755 General Plans n/a n/a n/a
Comment Classification: For Official Use Only (FOUO)

I have no comments.

Submitted By: Roy Sapp (863-462-5280). Submitted On: Feb 22 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Debbie Gale (561-682-2424) Submitted On: Mar 21 2017
Current Comment Status: Comment Closed

Design 3.2 Structural
143756 Civil Memorandum or n/a Calculations, page 8 n/a
Report

Comment Classification: For Official Use Only (FOUO)
(Document Reference: Hazen and Sawyer, Culvert 8 (S-268) Pump Attachment, Final Design

Report Hazen No. 41091-002, January 27, 2017) [Critical/Flagged. ]

Coordinating Discipline(s): Civil

Case 1 has a higher seating/unseating head compared to Case 2, but the Case 2 reactions are
higher. Verify calculations.



Attachment "A"

Submitted By: Jose Guardiario ((561) 682-2594). Submitted On: Feb 22 2017

1-0 Evaluation Concurred
Calculations show reactions typically higher for Case 1 depending on the number of rollers

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Open Comment
Include this verbiage in the report

Submitted By: Jose Guardiario ((561) 682-2594) Submitted On: Mar 22 2017

2-0 Evaluation Concurred
This verbiage will be included in the report.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 06 2017

2-1 Backcheck Recommendation Close Comment
Flagged for follow-up

Submitted By: Jose Guardiario ((561) 682-2594) Submitted On: Apr 13 2017
Current Comment Status: Comment Closed

143757 Civil Plans n/a S001 and S002 n/a
Comment Classification: For Official Use Only (FOUOQO)
[Critical/Flagged.]

Coordinating Discipline(s): Civil

Provide reference details on how lifting bracket will dovetail into the bottom of the bulkhead
extension. You may need to offset the lifting bracket to eliminate conflicts with the extension
structural members

(Attachment: SEWMD_Culvert 8 Drawings jg20170222 .pdf)

Submitted By: Jose Guardiario ((561) 682-2594). Submitted On: Feb 22 2017

1-0 Evaluation Concurred
The bottom of each gate is not flat and has sufficient space to sit on bottom bulkhead
without interference from lifting brackets. A detail will be provided to indicate how the
bulkhead extension sits on the bulkhead.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Flagged for follow-up

Submitted By: Jose Guardiario ((561) 682-2594) Submitted On: Mar 22 2017
Current Comment Status: Comment Closed

143765 General Plans and Specs n/a G001 n/a



Attachment "A"
Comment Classification: For Official Use Only (FOUQO)
Coordinating Discipline(s): General

Please update signature to Alan Shirkey (see attached)

(Attachment: SEWMD-Engineering_Cover-external.dwg)

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Open Comment
Please remove Executive Director's name from coversheet. Please see revised coverpage in
District Standard's folder in documentum.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017

2-0 Evaluation Concurred
The Executive Director's name will be removed from the coversheet. A revised coverpage
was retrieved from the District's Standards folder in documentum.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 06 2017

2-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 11 2017
Current Comment Status: Comment Closed
143766 Structural Plans n/a 10 of 16 Note 4
Comment Classification: For Official Use Only (FOUOQO)
(Document Reference: S005)

Note 4 requires chains used for lifting to be "hot dipped galvanized" but there is not mention of the
requirement that lifting chains also be Alloy Steel Grade 80 or 100. Request adding requirement
that chains be Alloy Steel Grade 80 or 100.

Submitted By: Anthony Wegner (561 753-2400 x 4703). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Drawing will be revised to require lifting straps to be Allow Steel Grade 80 or 100.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
No Further Comment

Submitted By: Anthony Wegner (561 753-2400 x 4703) Submitted On: Mar 27 2017



Attachment "A"
Current Comment Status: Comment Closed
143767 General Plans and Specs n/a All drawings n/a
Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): General

Please remove revision descriptions from all boarders. They are intended to be used to track
changes after RTA set.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Will revise border descriptions accordingly.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143768 Structural Plans n/a 10 of 16 J/S005

Comment Classification: For Official Use Only (FOUO)
(Document Reference: S005)

Detail shows multiple lifting chain shackles rigged from one lifting bar attachment point using an
undetermined unidentifiable object between each shackle and the lifting point. Also chain slings are
at an angle which reduces lifting capacity and stability. Recommend clarifying lifting shackle
attachment point drawing and designing it so that chain slings are vertical with each individual
attachment point to the lifting bar.

Submitted By: Anthony Wegner (561 753-2400 x 4703). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Chain items will be identified. Lifting bar is provided with multiple lifting points such that
chains can be attached to a point that results in a vertical condition.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
No Further Comment

Submitted By: Anthony Wegner (561 753-2400 x 4703) Submitted On: Mar 27 2017
Current Comment Status: Comment Closed

143769 General Plans and Specs n/a 01010 n/a



Attachment "A"
Comment Classification: For Official Use Only (FOUQO)
Coordinating Discipline(s): General

Update section 1.09B per revised standards.

Current
The following reference materials are available for inspection at the offices of the DISTRICT.

Replace with:
The following reference materials are included as part of this solicitation.

Remove list of drawings from 1.09 A and match with District Standards.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Will update 01010(1.09B) per revised standards and remove list of drawings from 1.09A.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143770 Structural Plans n/a 10 of 16 J/S005

Comment Classification: For Official Use Only (FOUO)
(Document Reference: S005)

Below the hook lifting bar missing label required by ANSI/ASME Standard B30.20,
"Below-the-Hook Lifting Devices". Unsure if proposed design meets the design requirements of
that standard. Specifications for the lifting bar should include that the lifting bar shall be designed
and fabricated in accordance with ANSI/ASME Standard B30.20, "Below-the-Hook Lifting
Devices".

Submitted By: Anthony Wegner (561 753-2400 x 4703). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Specifications for the lifting bar and straps will require design, fabrication and labeling in
accordance with ANSI/ASME Standard B30.20, "Below-the-Hook Lifting Devices".

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
No Further Comment.

Submitted By: Anthony Wegner (561 753-2400 x 4703) Submitted On: Mar 27 2017



Attachment "A"
Current Comment Status: Comment Closed
143771 General Plans and Specs n/a 01010 n/a
Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): General

3rd paragraph on page 2 needs to be numbered. Also at the final design, all information should be
complete. Please add location where bulkhead will be stored.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
3rd paragraph on page 2 will be numbered and location of bulkhead storage at Field
Station's laydown year off of HWY 710 will be added.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

Meghanlcal - Pump Plans n/a
Stations

Comment Classification: For Official Use Only (FOUO)

143772 n/a n/a

Ref. Dwg. C0O01: Pumps do not appear to have proper submergence. For example, per MWI, a 42"
pump of this design requires 84" of submergence (water surface to intake bell).

Submitted By: Michael Millares (561-682-6345). Submitted On: Feb 23 2017
1-0 Evaluation Non-concurred

HAC 342 is worst case. Documents provided by MWI (attached) identify the HAC 342
submersible hydraulic pump as requiring 73-in of submergence above the floor. Using the
sill at EL 4.5', this would put the minimum water surface to start pumping at EL 10.58".
Because the District's intent is to use the pumps when the water level exceeds EL 11.73',
an additional 13.8-in of submergence will be provided under standard operating
conditions.

Submitted By: Phil ke (954-987-0066) Submitted On: Mar 20 2017 (Attachment:
Hydraflo_Horizontal Dimension_Sheet.pdf)

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Michael Millares (561-682-6345) Submitted On: Apr 03 2017



Attachment "A"

2-0 Evaluation Concurred
Concur

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 18 2017

2-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Jian Cai (561-242-5520) Submitted On: Apr 18 2017
Current Comment Status: Comment Closed

143773 Structural Plans n/a n/a n/a

Comment Classification: For Official Use Only (FOUOQO)

Could find no evidence of fall protection (davit arm sleeves, ladder tie of anchor points, etc.) in the
drawings. Request District standards be followed regarding installation of fall protection

equipment. Drawing shows installed individual ladder rungs on one gate section? Unclear as to the
installation specifications of the individual ladder rungs or why they are on only one section.

Submitted By: Anthony Wegner (561 753-2400 x 4703). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Noted. As this is a USACE facility currently under construction, will have District PM

provide suggestion to USACE. Regarding ladder rungs on bottom gate section, this is to
facilitate divers in the event of pump assembly/disassembly in place underwater.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
No Further Comment

Submitted By: Anthony Wegner (561 753-2400 x 4703) Submitted On: Mar 27 2017
Current Comment Status: Comment Closed

143774 General Plans and Specs n/a Drawings n/a
Comment Classification: For Official Use Only (FOUQO)
Coordinating Discipline(s): General

Many drawing have J P Cooke's title block and boarder has J P Silva as an engineer. Please update
and QA/QC submittals prior to the next submittal.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Will revise title blocks accordingly.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017



Attachment "A"

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143775 General Plans and Specs n/a S-DWGS n/a
Comment Classification: For Official Use Only (FOUO)
Coordinating Discipline(s): General

Culvert opening, center wall dimension, etc. are provided in ref drawings towards the end. Please
include dimensions pertinent to proposed design in plan and elevation views for easy reference and
verification.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

Revised Feb 23 2017.

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed
143776 General Plans and Specs n/a S001 n/a
Comment Classification: For Official Use Only (FOUO)
Coordinating Discipline(s): General

Note " Alternative framing member shapes may be.....". Submittals requirements for gates are
covered in spec 11285. Recommend removing it from plans to avoid conflict. What is the thought

process behind allowing for alternative framing member shapes?

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Note will be deleted.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Open Comment
Is it being deleted from the entire package or only drawings?

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017



Attachment "A"

2-0 Evaluation Concurred
It will be deleted from the drawings.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 07 2017

2-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 11 2017
Current Comment Status: Comment Closed

143777 General Plans and Specs n/a 01300 and 01310  n/a

Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): General

Please use most up to date specs from documentum.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed
143778 General Plans and Specs n/a 01510 n/a
Comment Classification: For Official Use Only (FOUQO)
Coordinating Discipline(s): General

References specs 01590 and 02402 which are not applicable to the project. Please QA/QC
documents prior to submittal at the next phase.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Open Comment
To help me verify this comment at check-set - you are concurring that these two specs are

not applicable and references will be removed?

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017



Attachment "A"

2-0 Evaluation Concurred
Correct. Specification 01590 (Field Offices and Sheds) and specification 02402 (Bypass)
do not apply to this project. References to these two specifications will be removed.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 06 2017

2-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 11 2017
Current Comment Status: Comment Closed

143779 General Plans and Specs n/a 01700 n/a
Comment Classification: For Official Use Only (FOUO)
Coordinating Discipline(s): General

Section 01700 references section 01050 which is not included. Survey/as-built requirements don't
apply to this project?

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Open Comment
Does spec 01050 apply? Are you removing reference or adding this spec? Response is
hard for me to verify at the Check-set.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017

2-0 Evaluation Concurred
Section 01050 does not apply to this project. There are notes on the drawings that the
contractor shall field verify elevations and dimensions of the existing structure prior to
bulkhead weir and bulkhead extension fabrication.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 06 2017

2-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 11 2017
Current Comment Status: Comment Closed

143780 General Plans and Specs n/a 02215 n/a



Attachment "A"
Comment Classification: For Official Use Only (FOUQO)
Coordinating Discipline(s): General

Please assure information is not missing from 1.04 4.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed
143781 General Plans and Specs n/a Warramty n/a
Comment Classification: For Official Use Only (FOUO)
Coordinating Discipline(s): General

Please remove one year Manufacturer's warranty from specs starting at 05120 (remove 1.06 A).
One year contractor warranty should be kept. Update other specs as necessary.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017

1-0 Evaluation Concurred
Acknowledged

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143782 General Plans and Specs n/a 15001 n/a

Comment Classification: For Official Use Only (FOUQO)
Coordinating Discipline(s): General

What is the intent of Section 15001. Doesn't have scope or parts or execution.

Please provide redline track change version of entire spec book as a part of evaluation.

Submitted By: Neha Pandya (561-682-2623). Submitted On: Feb 23 2017



Attachment "A"
1-0 Evaluation Concurred
Correct. There are no mechanical parts or equipment being provided. Section 15001 will
be removed from the specifications. Printed redline versions of specifications will be
submitted.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Neha Pandya (561-682-2623) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143788 Civil Plans and Specs n/a n/a n/a
Comment Classification: For Official Use Only (FOUOQO)

Design Report pg. 6, sec. 2.3 Hurricane Protocol says in the event of a hurricane pumping
equipment should be removed. Why would the equipment not be left in place? What parts are
vulnerable in a storm? Can it be more easily protected in place than by removal? This would
appear to potentially require a major effort and staff is limited pre-hurricane. Also crane operations
may be restricted at such a time due to wind gusts that can arise days prior to onslaught.

Submitted By: Vincent Loehrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
Inclusion of a Hurricane Protocol was requested at the Preliminary Design stage. During
the use of pumping equipment, pump drive units, hoses, andfuel tank(s) remain above
grade and exposed where they may be impacted by the storm or debris.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Open Comment
I don't see removing the drive units and fuel tanks for every hurricane threat. They should
be relatively well-armored for hurricane effects. The hoses would need to be secured. This
issue needs more discussion to clarify exactly what will have to be protected or removed.
Otherwise it either won't happen or unnecessary actions will occur.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017

2-0 Evaluation Concurred
We will recommend that all equipment be left in place with the hydraulic hoses
disconnected and capped. The emergency procedure outlined in the Design Report will be
revised accordingly.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 06 2017

2-1 Backcheck Recommendation Close Comment
OK

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 13 2017



Attachment "A"
Current Comment Status: Comment Closed

143789 Mechanical - Gates o), o Specs n/a n/a n/a

and Valves
Comment Classification: For Official Use Only (FOUO)

Dwg. S001: Number of rollers continues to appear excessive. Is this many rollers necessary?

Submitted By: Vincent Loehrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
Number of rollers were determined following spacing recommendations from District

standard details. Reduction in the number of rollers was evaluated but not implemented
because of the possibility of overstress of the roller assembly.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Noted.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143790 Structural Plans and Specs n/a n/a n/a
Comment Classification: For Official Use Only (FOUQO)
[Critical/Flagged.]

Dwg. S001, The lower gate section is shown with lifting lugs that appear to be in the way of seating
the upper section. These lugs do not show up in the section views so it is not possible to determine

their position.

Submitted By: Vincent Loehrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
A section will be added to show the 2 gates together. The bottom of the gates are not flat

to avoid interference with lifting lugs

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Noted. Need to see final detail.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143791 Mechanical - Gates Plans and Specs n/a n/a n/a

and Valves



Attachment "A"
Comment Classification: For Official Use Only (FOUQO)
[Critical/Flagged. ]

Dwg. S001, Typically gates that are in two parts are bolted together with a seal between them.
These gates will not be bolted together in order to facilitate use separately. However, it would still
be beneficial to have some sort of seal, possibly a flap. This comment was made in the preliminary
review and the response was that it would be addressed.

Submitted By: Vincent Lochrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
Bottoms of gates are provided with seals that allow them to be used as bulkhead or
extension. A detail showing the connection between gates will be added.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Noted. Need to see final detail.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143792 Mechanical - Gates ). o g Specs n/a n/a n/a

and Valves

Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): Structural

Dwg. S002, previous comment noted dissimilar metal issue between rails and rollers. This was to
be discussed with USACE. What was the outcome? Nothing appears to have been revised.

Submitted By: Vincent Loehrlein (561-682-6174). Submitted On: Feb 27 2017
1-0 Evaluation Concurred

A conference call was held with USACE, District and Engineer on 10/19/16. USACE
acknowldedged the design issue and stated that they have since revised their design
however the revision was made subsequent to releasing C-8 for construction. They also
stated that they will attempt to address the revision during the shop drawing submittal
stage if possible, however if this is not possible, maintenance of the C-8 structure will be
the responsibility of USACE.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 20 2017

1-1 Backcheck Recommendation Close Comment
Noted.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed



Attachment "A"

143793 Mechanical - Gates Plans and Specs n/a n/a n/a

and Valves

Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): Structural

Dwg. S002, Sec. E shows bars attached to the lakeside face of the gate. The note says see detail but
does not indicate where the detail is. Sht. S004 shows a detail 5 that appears to apply to the upper
bar but doesn't depict how the others are connected. It is unclear what the purpose of these bars is
or what their length is.

Submitted By: Vincent Loehrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
Detail callout will be clarified. Callout will refer to detail 5 on drawing S004.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 20 2017

1-1 Backcheck Recommendation Open Comment
What is the purpose of the bars?

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017

2-0 Evaluation Concurred
The purpose of the bars is to provide additional reinforcement of the horizontal members
of the gate. The bars are per the District standard details.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 07 2017

2-1 Backcheck Recommendation Open Comment
The District standards are being revised and this item may be removed. It appears to be a
specialized design that applied in one location that may not apply in most cases. The bars
add over 1,000# to each gate which is undesirable if not structurally needed. The designer
should determine if the stresses in the channel stiffeners are high enough that the added
cover plate is needed.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 13 2017

3-0 Evaluation Concurred
Based on the design stress, the channel stiffeners are not necessary and will be deleted.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Apr 18 2017

3-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Jian Cai (561-242-5520) Submitted On: Apr 18 2017
Current Comment Status: Comment Closed

143794 Mechanical - Gates ). o Specs n/a n/a n/a

and Valves



Attachment "A"
Comment Classification: For Official Use Only (FOUQO)

[Critical/Flagged. ]
Coordinating Discipline(s): Structural

Dwg. S003, need a detail of how the J-seals on the sides interface with the flat seals on the bottom.
They are not in the same plane so water can flow between them. We have had this be an issue at

other gates (e.g. S-46).

Submitted By: Vincent Lochrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
J-seal detail will be revised to extend 0.25-in below clamp bar to correspond with bottom

seal.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Noted. Need to see final detail.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

Mechanical - Gates

143795 and Valves Plans and Specs n/a n/a n/a
Comment Classification: For Official Use Only (FOUOQO)
[Critical/Flagged.]

Coordinating Discipline(s): Structural

Dwg. S004, Detail 6 does not look like our typical seal detail for a gate bottom. The clamp bar
should not extend for the full length of the seal material since this will not allow the neoprene to
create a closure with bottom surface. The 4" also seems excessive. I believe this is typically more
like 1/8" but cannot confirm at this time.

Submitted By: Vincent Loehrlein (561-682-6174). Submitted On: Feb 27 2017

1-0 Evaluation Concurred
The detail for the seal of a gate bottom is similar to the District typical detail but had to be
modified to accommodate the project conditions. The clamp bar will be revised. The 3/4"

dimension is per the District Standard detail.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Noted. Need to see final detail.

Submitted By: Vincent Loehrlein (561-682-6174) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed



Attachment "A"

143858 Mechanical - Plans n/a S005 Section H

Miscellaneous

Comment Classification: Public (Public)
Coordinating Discipline(s): Mechanical - Miscellaneous

Section H is questionable. It shows a lifting point that's located directly on the 42" flap gate/piping
assembly which mates to the pump

Submitted By: Northon Jocelyn ((561) 682-2593). Submitted On: Feb 28 2017

1-0 Evaluation Concurred
Section H depicts lifting straps on the roller gate lift eyes (4), 1 strap directly above the
mounted hydraulic pump, 1 strap directly above the 90-degree intake and 2 angled straps
on the 90-deg intake to provide lateral support. Section will be revised for clarification.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Northon Jocelyn ((561) 682-2593) Submitted On: Apr 05 2017
Current Comment Status: Comment Closed

143859 Mechanical - Plans n/a 3001 list of pump

Miscellaneous assemblies

Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): Mechanical - Miscellaneous

what's driving the need for three of the
42"x 24" and three of the 42"x30". should this be one each considering the maximum design flow

of 200cfs and the pump sizes

Submitted By: Northon Jocelyn ((561) 682-2593). Submitted On: Feb 28 2017

1-0 Evaluation Concurred
Because the District does not currently possess available pumping units for the C-8 Pump
Attachment design, it is the District's intent to rent pumps if necessary. Due to the
uncertainty of the pump rental market availability in the future, the full set of reducers was
envisioned to provide maximum flexibility. Based on comments from other reviewers, the
number of 42"x24" and 42"x30" reducers will be revised from three to two each.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Northon Jocelyn ((561) 682-2593) Submitted On: Apr 05 2017
Current Comment Status: Comment Closed



Attachment "A"

143860 Mechanical - Plans n/a 3001 list of pump

Miscellaneous assemblies

Comment Classification: For Official Use Only (FOUOQO)
Coordinating Discipline(s): Mechanical - Miscellaneous

what's driving the need to have the different pump sizes. wouldn't be easier to simply stage the
intake and pump for a period of time to lower the intake using a 42" pump

Submitted By: Northon Jocelyn ((561) 682-2593). Submitted On: Feb 28 2017

1-0 Evaluation Concurred
Use of a 42" pump provides the most efficient solution. However, because the District
does not currently possess available pumping units for the C-8 Pump Attachment design, it
is the District's intent to rent pumps if necessary. Due to the uncertainty of the pump rental
market availability in the future, the accomodation of various size pumping units was
envisioned to provide maximum flexibility.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Northon Jocelyn ((561) 682-2593) Submitted On: Apr 05 2017
Current Comment Status: Comment Closed

143861 Other Other n/a n/a n/a
Comment Classification: For Official Use Only (FOUO)
Coordinating Discipline(s): Other

Is the labor cost to install the MWI pumps listed under testing included in the dollar amount

Submitted By: Northon Jocelyn ((561) 682-2593). Submitted On: Feb 28 2017

1-0 Evaluation Concurred
Labor cost is represented in the crane rental costs, manufacturer field services costs,
general contractor mobilization and demobilization costs; Testing equipment costs will be
revised based on dry fit testing only.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 20 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Northon Jocelyn ((561) 682-2593) Submitted On: Apr 05 2017
Current Comment Status: Comment Closed

01010

103 B n/a n/a

143862 Other Plans and Specs



Attachment "A"
Comment Classification: Public (Public)
Coordinating Discipline(s): General

testing/operation of the pumps to be rented should be a separate task clearly defined in the contract
as the water conditions at the time may not be conducive to operation of the pumps at design heads.
That said, check fit of the complete assembly (bulkhead with pump adapter, reducing flanges and
pump assembly) is much more likely possible and can be done at significantly less dollars since it
doesn't involve running the pumps

Submitted By: Northon Jocelyn ((561) 682-2593). Submitted On: Feb 28 2017

1-0 Evaluation Concurred
Testing will be revised to dry fit test of the pump assemblies.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Northon Jocelyn ((561) 682-2593) Submitted On: Apr 05 2017
Current Comment Status: Comment Closed

Design
143864 Civil Memorandum or n/a n/a n/a
Report

Comment Classification: For Official Use Only (FOUO)
See the attached

(Attachment: 41091-002_Culvert 8 Pump Attachment Report (01-27-17) JC.pdf)

Submitted By: Jian Cai (561-242-5520). Submitted On: Mar 01 2017

1-0 Evaluation Concurred
Revisions made to report and discussed with reviewer 3/10/17. Testing costs include pump
equipment rental and bulkhead manufacturer field services. Labor cost is represented in
the crane rental costs, manufacturer field services costs, general contractor mobilization
and demobilization costs; Testing equipment costs will be revised based on dry fit testing
only. Backup information for costs are attached.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 20 2017 (Attachment:
2017-01_SEWMD_Culvert 8 Cost Quotes].pdf)

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Jian Cai (561-242-5520) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143865 Civil Plans and Specs n/a n/a n/a




Attachment "A"
Comment Classification: For Official Use Only (FOUQO)

See the attached

(Attachment: SEWMD_Culvert 8 Technical Specifications (01-27-17)JC.pdf)

Submitted By: Jian Cai (561-242-5520). Submitted On: Mar 01 2017

1-0 Evaluation Concurred
Revisions will be made to the specifications accordingly.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Jian Cai (561-242-5520) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

143866 Civil Plans n/a n/a
Comment Classification: For Official Use Only (FOUO)

See the attached

(Attachment: SEWMD_Culvert 8 Drawings (JC02-22-17).pdf)

Submitted By: Jian Cai (561-242-5520). Submitted On: Mar 01 2017

1-0 Evaluation Concurred
Revisions will be made to the drawings accordingly.

Submitted By: Phil Cooke (954-987-0066) Submitted On: Mar 17 2017

1-1 Backcheck Recommendation Close Comment
Closed without comment.

Submitted By: Jian Cai (561-242-5520) Submitted On: Apr 03 2017
Current Comment Status: Comment Closed

Public/SBU/FOUO
Patent 11/892,984 ProjNet property of ERDC since 2004.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Technlcal Rewew Brleflng (TRB)
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Engineering and Construction Bureau

(To be completed at the TRB)

Briefing Date: April 27, 2017
Project Name/ Phase: Culvert 8 Pump Attachment
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