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The Honarable
Eddie Baza Calvo

Goavernor

The Hanumbl_e
Ray Tenorio
Lieutenant Governor
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/ H , Director
Felix C. Benavente

»fj L& /7* 77 Depnry Director
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President
Korando Corporation
PO Box 20538

GMF, GU 96921

Ref: Bile/Pigua Bridges Replacement
Project No. GU-NH-NBIS(007)

Existing Interim Bridges Capacity and Alleged Power Line Conflict

Dear Mr. Kim:

Korando Corporation declined to sign Change Order No. 01 which was to establish a new Notice to Proceed
(NTP) date of January 25, 2016, citing that issues regarding the load capacity of the existing bridges and
conflicts with the overhead power lines need to be resolved before agreeing to a new NTP date. A meeting
was held with you on February 1, 2016 with follow-on meetings with your staff and consultants on February
4, 2016 and February 8, 2016 discussing these two issues. This letter addresses both issues and provides the
Department of Public Works™ (DPW) position.

LOAD BEARING CAPACITY OF THE EXISTING BRIDGES

Item 5.b of the Stipulation and Order dated December 16, 2015 to Rescind the Termination of Korando
Corporation on the Bile/Pigua Bridge Replacement Project (GU-NH-NBIS(007)) states: “ Korando's
Alternate Phasing Plan requires the construction of a new temporary steel bridge (“New Steel Bridge ") due
to its contention of the inadequacy of the existing temporary steel bridges. Korando will submit a change
order for all costs associated with the New Steel Bridge as proposed in Submittal No. 562.001-02."

Following the meeting held on February 8, 2016, Parsons Brinkerhoff’s (PB) bridge staff in Portland,
Oregon initiated an independent review of the letter, report, and calculations provided by GK2 shortly prior
to the meeting. During the review, a number of issues requiring verification were found. As part of the
verification process, on February 10, 2016, condition assessment inspections were made on both the Bile and
Pigua bridges. During those inspections, measurements were made, pictures taken, and condition
assessments were performed. See attached Bridge Inspection Reports (Exhibits | and 2).

Additionally, DPW and Duenas, Camacho & Associates, Inc. (DCA) performed a record search for the
materials purchased by DPW for the interim structures and inspection records. That search produced a copy
of the purchase order used by DPW to acquire the materials, a mill certification from the steel supplier in
Korea, and pictures of the fabrication and construction. These documents are also attached for your
reference (Exhibits 3 thru 5).

The review by PB has determined that the GK2 hand calculations (Methods I and II) have several issues that
indicate an overly conservative approach and therefore were dismissed and not evaluated. The 3 method,

the finite element analysis, appears to be the most accurate of the three.

To assess the finite element analysis by GK2, both PB and DCA performed independent analyses of the
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Ref: Bile/Pigua Bridges Replacement

Project No. GU-NH-NBIS(007)
Existing Interim Bridges Capacity and Alleged Power Line Conflict

Dear Mr. Kim:

Korando Corporation declined to sign Change Order No. 01 which was to establish a new Notice to Proceed
(NTP) date of January 25, 2016, citing that issues regarding the load capacity of the existing bridges and
conflicts with the overhead power lines need to be resolved before agreeing to a new NTP date. A meeting
was held with you on February 1, 2016 with follow-on meetings with your staff and consultants on February
4, 2016 and February 8, 2016 discussing these two issues. This letter addresses both issues and provides the
Department of Public Works’ (DPW) position.

LOAD BEARING CAPACITY OF THE EXISTING BRIDGES

Item 5.b of the Stipulation and Order dated December 16, 2015 to Rescind the Termination of Korando
Corporation on the Bile/Pigua Bridge Replacement Project (GU-NH-NBIS(007)) states: “ Korando's
Alternate Phasing Plan requires the construction of a new temporary steel bridge (“New Steel Bridge") due
to its contention of the inadequacy of the existing temporary steel bridges. Korando will submit a change
order for all costs associated with the New Steel Bridge as proposed in Submittal No. 562.00{-02."

Following the meeting held on February 8, 2016, Parsons Brinkerhoff’s (PB) bridge staff in Portland,
Oregon initiated an independent review of the letter, report, and calculations provided by GK2 shortly prior
to the meeting. During the review, a number of issues requiring verification were found. As part of the
verification process, on February 10, 2016, condition assessment inspections were made on both the Bile and
Pigua bridges. During those inspections, measurements were made, pictures taken, and condition
assessments were performed. See attached Bridge Inspection Reports (Exhibits | and 2).

Additionally, DPW and Duenas, Camacho & Associates, Inc. (DCA) performed a record search for the
materials purchased by DPW for the interim structures and inspection records. That search produced a copy
of the purchase order used by DPW to acquire the materials, a mill certification from the steel supplier in
Korea, and pictures of the fabrication and construction. These documents are also attached for your
reference (Exhibits 3 thru 5).

The review by PB has determined that the GK2 hand calculations (Methods I and 1I) have several issues that
indicate an overly conservative approach and therefore were dismissed and not evaluated. The 3" method,

the finite element analysis, appears to be the most accurate of the three.

To assess the finite element analysis by GK2, both PB and DCA performed independent analyses of the
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Bile/Pigua Bridges Replacement, GU-NH-NBIS(007)
Existing Interim Bridges Capacity and Alleged Power Line Conflict Page 2 of 3

structures using the measurement information from the bridge inspections held on February 10, 2016. Those
analyses have been completed and are attached for your reference (Exhibits 6 and 7). The results from both
analyses conclude that the bridges are safe for Guam legal loads and thus do not need to be posted, and are
also adequate when analyzed using AASHTO crtiteria. Note that both the PB and DCA analysis were based
on a beam steel yield of 36 ksi versus the actual value of 48 ksi. Had this been accounted for in the analysis,
greater capacities would have resulted.

An additional issue discussed during the February 8, 2016 meeting was the proposed crane owned by
Smithbridge. The proposed crane as depicted, weighs 132,000 pounds, has 5 axles, and has a wheelbase of
25.72°. This is not a Guam legal load and Smithbridge would have to acquire a permit to drive it on any
Guam roadway. Given the magnitude of the crane weight, it remains to be verified that such a crane could
be legally permitted as configured in Korando’s/GK2’s documents. The entire travel route from the
Smithbridge yard to the project site would have to be analyzed and capacity calculations made for each
bridge crossed. Should the results indicate that it could not be driven as configured, it would have to be
partially dismantled and transported separately to the job site, and then re-assembled.

For your convenience, a quick check against the current law shows that the maximum permitted load with
the noted wheelbase is only 64,000 pounds (Bridge Formula). Note that the proposed crane also fails under
the single axle criteria (26,400 pounds versus the allowable 20,000 pounds) and also the tandem axle criteria
(52,800 pounds versus the allowable 34,000 pounds). The prior law, pre-February 2, 2016, would have
limited this crane as well (76,800 pounds maximum) and for single axle and tandem axles (20,000 pounds
and 36,000 pounds, respectively). DPW’s conclusion from this quick check is that Korando/Smithbridge
would have to develop an acceptable and legal transportation plan before this crane could be considered for
use at the Bile and Pigua sites. Hence, it is premature to assess any potential impacts to the existing bridges
until Korando can demonstrate how this crane can be permitted for transportation to the project sites.

THE EXISTING OVERHEAD POWER LINES

Item 5.c of the Stipulation and Order dated December 16, 2015 to Rescind the Termination of Korando
Corporation on the Bile/Pigua Bridge Replacement Project (GU-NH-NBIS(007)) states: “Korando contends
there is a conflict between the existing overhead power lines and the operation of the crane when hoisting
and positioning the piles during the pile driving operation (the “Conflict”) as depicted in the Department of
Public Works' (DPW) construction documents. If DPW/owner in coordination with Korando reasonably
determines this is a design issue, DPW will be responsible for: (i} finding a constructable solution,
redesigning and providing the new plans to address this conflict, and (ii) contacting Guam Power Authority
(GPA) and third party communication providers".

It was noted in the February 8, 2016 meeting, Korando’s conclusion that crane operations which require a
180 degree swing path to offload the piles and then install them is unproven given there are options for off-
loading the piles and performing crane operations in a straight boom line configuration, without substantial
swing. It was also noted that Korando’s assertion that no legal traffic load can safely cross the existing
bridges is based purely on GK2’s assumptions and calculations discussed above. And therefore, the 180
degree swing path is the only viable solution to installing the piles. DPW determines that GK2's conclusion
is without basis and the independent analyses prove that legal loads can traverse the existing bridges, leaving
the crane as the only equipment which cannot legally cross the bridges. With GPA allowing backfeeding
and outages and considering the actual voltage in the power lines, the safe offset from the lines is reduced to
10 feet. The crane boom pick line can therefore be straight and the boom distances are remarkably close to
Korando’s original approach diagrams. In short, since both bridges can safely carry legal loads, the alleged
electrical line conflicts are the result of contractor convenience and not constructability.

Per OSHA 1926.1408, there are 3 options for safe operation of cranes and derricks from a live
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Bile Pigua Bridges Replacement, GU-NH-NBIS(007)
Existing Interim Bridges Capacity and Alleged Power Line Conflic Page 3 of 3

power line up to 350 kV:

1. De-energize power line
2. Maintain 20° clearance
3. Maintain minimum clearance per Table A (OSHA 1926.1408).

Since the existing power line is 13.8 kV and in accordance with Table A requires a minimum clearance of
10°. A copy of OHSA 1926.1408 including Table A is attached for your reference (Exhibit 8).

CONCLUSION

DPW has reasonably determined that the construction of a new temporary steel bridge (“New Steel Bridge™)
as required by Korando’s Alternate Phasing Plan due to its contention of the inadequacy of the existing
temporary steel bridges as presented in Item 5b of the December 16, 2015 Stipulation and Order is
unfounded. The Bridge Replacement Interim Repair Plans and accompanying calculations provided by
DCA, plus both independent analyses indicate that both existing bridges are safe for normal highway
loading. DPW has reasonably determined that the “Conflict” between the overhead power lines and the
crane operation when hoisting and positioning during the pile driving operations as presented in Item Sc of
the December 16, 2015 Stipulation and Order is not a design issue. Pile off-load, positioning, and driving
and bridge construction can be accomplished using the contract 2-phase construction plan at both bridges, as
conceived by DCA, without requiring the lowering or undergrounding of the power lines as is contended by
Korando.

Per the Construction Progress Meeting held on March 3, 2016, Korando will be given the opportunity to
review PB and DCA’s bridge analyses and present any questions or concerns during the next scheduled
progress meeting on March 10, 2016. DPW will revise and reissue Change Order No. 01 with a NTP date of
March 14, 2016.

If you have any questions or need additional information, please contact Mr. Houston Anderson,
Construction Manager with Parsons Transportation Group, Inc. at 648-1066 or Jeff Miller, Chief Resident
Project Representative, TG Engineers at 647-0808.

Sincerely,

7
]f /24/
GLENN LEON GUERRERO

Encl Exhibit 1 - Bile Bndge Inspection Report
Exhibit 2 -~ Pigua Bridge Inspection Repont
Exhibit 3 Purchase Order and [nvoice
Exhibit 4 - Mill Test Certificate
Extubit 5 - Construction Photos
Exhibit 6 Bridge Load Rating Report  Bile & Pigua Bridges
Exhibit 7 - Bile and Pigua Bridge Temporary Bridge Analysis
Exhibit 8 OSHA 1926.1408
Cc: [sidro Duarosan, DPW
Crispin Bensan, DPW
Richelle Takara, FHWA
Houston Anderson, PTG
David Yao, PTG
Jeff Miller, TGE

IDugrosan JBlaz

Dletie
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Exhibit 1

BRIDGE INSPECTION REPORT

GUAM DEPARTMENT OF PUBLIC WORKS
BILE BRIDGE

STRUCTURE NO. 32
INSPECTION TYPE: SPECIAL
INSPECTION DATE: 2/10/2016

Report Prepared by:

PARSONS
BRINCKERHOFF

590 S. Marine Corps Dr.
Suite 421, Tamuning, GU
96913

(cvie,

)
exp. 04/30 17

| HEREBY CERTIFY THAT THIS WORK WAS PREPARED
BY ME OR UNDER MY RESPONSIBLE CONTROL.

CONDITION RATING CODE & EQUIVALENTS BRIDGE CONDITION DESCRIPTION
BRIDGE ELEMENTS CODE EQUIV. This single span, one lane, steel beam bridge has

DECK - - been built up over the old Bile bridge and acts
SUPERSTRUCTURE - - independently on its own abutment and foundation.
SUBSTRUCTURE - e Overall the deck and superstructure are in good
CHANNEL - - condition with only moderate surface corrosion of the
CULVERT ' . N exterior (inland) beam and inland end of the steel plate
[APPROACHES _ - edge. The tops of the bottom flanges for the
RETAINING WALL p . remaining beams show very minor corrosion with
TRAFFIC & SAFETY FEATURES . . minor deterioration of the coating surface.

BRIDGE RAILINGS - -

TRANSITIONS ' - -

APPROACH GUARDRAILS - -

APPROACH GUARDRAIL ENDS - -




Exhibit 1

BILE BRIDGE STRUCTURENO. 32
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016
SUMMARY OF FINDINGS

MEMBER FIELD NOTES

| Deck The deckisin good condition overall, with moderate surface corrosion on the upstream edge with
‘f no measurable section loss (compared measurement to non-corroded section). The deck edge
was cleaned with a wire brush to remove debris and surface rust and the thickness was measured

using calipers with an accuracy of one thousandths of an inch. The thickness measured to be
0.800" thick.

Deck splice  The deck com?osed of 2, 6'-1/2" wide by 20'-2" long steel plates that are welded together b
plate rectangular splice plates at the forward and rear ends and at the centerline of the bridge. The
welds and the plates appear to be in good condition.

Superstructure | The superstructure consists of 10 steel "W" beams. Based on the field measurements with calipers
the "W" beams do not match standard sizes from the AISC steel manual and would fit somewhere
between a W6x15 and W6x20. The flange thickness was measured to be 0.316", flange width of
5.972", web thickness of 0.244", and clear height between the flanges at 5.500". The clear

spacing between beam webs was measured at 1'-3 3/4". Overall, there was only minimal corrosion
with majority isolated to the exterior, inland beam.

Superstructure | The welds between the top flange of the beams and the deck soffit were 5" long by 14" 0.c. They
top flange weld |appeared to be in good condition with no noticeable cracks.

Substructure {The substructure consisted of a reinforced concrete spread footing with a abutment cap that acts
independently of the old Bile bridge. The clear spacing measured to be 17'-9", with a centerline
bearing to centeriine bearing distance of 19'-2". Based on what was accessible and

visible, the abutment caps appeared to be in good condition with no noticeable spalling, cracking
or fSt?ttlemcei_rtx_t. The bearing devices were only partially visible and accessible, and appeared to be
in fair condition.

Lateral ‘It was confirmed that the bridge consisted of 3" by 3" by 0.236" thick steel angle lateral bracing
bracing spaced at 4'-2" o.c. welded to the bottom of each beam flange. The bracing and welds appeared
to be in good condition with no corrosion.

5 Approaches |No visible settlement of the approaches were observed.

R ——
’%% 224 /16

LYNDEN KOBAYASH|, P.E. DAVID YAD, ?‘TG T Si DUAROSAN, DPW

FIELD TEAM LEADER RESIDENT ENGINEER ENGINEERING SUPERVISOR
REPORT REVIEW, PRO

B-l-Zo)
MICHAEL LA! E.AC DPW CHIEF ENGINEER
L

176




Exhibit 1

BILE BRIDGE
FIELD INSPECTION REPORT

STRUCTURE NO. 32
INSPECTION DATE: 2/10/2016

Photo no. 1
Deck overview looking south

Photo no. 2
Passage of bridge by tour bus

FIELD INSPECTION REPORT



Exhibit 1

BILE BRIDGE
FIELD INSPECTION REPORT

STRUCTURE NO. 32
INSPECTION DATE: 2/10/2016

Photo no. 3
Moderate corrosion of the exterior upstream beam

Photo no. 4

Typical condition of beam flanges, wth minor freckled rust on the top of the bottom flange

FIELD INSPECTION REPORT



Exhibit 1

BILE BRIDGE STRUCTURE NO. 32
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016

W
i

KR

Photo no. 5
Typical moderate corrosion of upstream edge of deck.

T

Photo no. 6
Beam coating system is in fair condition

FIELD INSPECTION REPORT



Exhibit 1

BILE BRIDGE STRUCTURE NO. 32
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016

Photo no. 7
Horizontal bracing is in good condition

Photo no. 8
North abutment bearing seat is in fair condition

FIELD INSPECTION REPORT



Exhibit 2

BRIDGE INSPECTION REPORT

GUAM DEPARTMENT OF PUBLIC WORKS
PIGUA BRIDGE

STRUCTURE NO. 33
INSPECTION TYPE: SPECIAL
INSPECTION DATE: 2/10/2016

Report Prepared by:

PARSONS
BRINCKERHOFF
590 S. Marine Corps Dr.

Suite 421, Tamuning, GU
96913

| HEREBY CERTIFY THAT THIS WORK WAS PREPARED
BY ME OR UNDER MY RESPONSIBLE CONTROL.

CONDITION RATING CODE & EQUIVALENTS BRIDGE CONDITION DESCRIPTION
BRIDGE ELEMENTS CODE EQUIV. This single span, one lane, steel beam bridge has

DECK - - been built up over the old Pigua bridge and acts
SUPERSTRUCTURE - - independently on its own abutment and foundation.
SUBSTRUCTURE - - Overall the deck and superstructure are in good
CHANNEL - - condition with only minor surface corrosion of the
CULVERT - - exterior (inland) beam and inland end of the steel plate
APPROACHES - - edge.
RETAINING WALL - -
TRAFFIC & SAFETY FEATURES - -

BRIDGE RAILINGS - N

TRANSITIONS - -

APPROACH GUARDRAILS - -

APPROACH GUARDRAIL ENDS - -




PIGUA BRIDGE STRUCTURE NO. 33
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016
SUMMARY OF FINDINGS
MEMBER FIELD NOTES
" Deck  The deck is in good condition overall, with minor surface corrosion on the upstream edge with no
measurable section loss (compared measurement to non-corroded section). The deck edge was
cleaned with a wire brush to remove debris and surface rust and the thickness was measured using
calipers with an accuracy of one thousandths of an inch. The thickness measured to be 0.800"
thick.
Deck splice  The deck composed of 2, 6'-1/2" wide by 20'-2" long steel plates that are welded together b
plate rectangular splice plates at the forward and rear ends and at the centerline of the bridge. The
welds and the plates appear to be in good condition.

Superstructure [ The superstructure consists of 10 steel "W" beams. Based on the field measurements with calipers
the "W" beams do not match standard sizes from the AISC steel manual and would fit somewhere
between a W6x15 and W6x20. The flange thickness was measured to be 0.316", flange width of
5.972", web thickness of 0.244", and clear height between the flanges at 5.500". The clear spacing
between beam webs was measured at 1'-3 3/4".

Superstructure | The welds between the top flange of the beams and the deck soffit were 5" long by 14" 0.c. They

top flange weld

Substructure

Lateral
bracing

Approaches

appeared to be in good condition with no noticeable cracks. It should be noted that vibration and
clicking was noticed during vehicle passage.

The substructure consisted of a reinforced concrete spread footing with and abutment cap

that acts independently of the old Pigua bridge. The clear spacing measured to be 17'-8", with a
centerline bearing to centerline bearing distance of 19'-2". Based on what was accessible and
visible, the abutment caps appeared to be in good condition with no noticeable spalling or cracking
The bearing devices were not visible or accessible.

It was confirmed that the bridge consisted of 3" by 3" by 0.236" thick steel angle lateral bracing
spaced at 4'-2" 0.c. welded to the bottom of each beam flange. The bracing and welds appeared
to be in good condition with no corrosion.

There was no observed settlement at the approaches.

SPECIAL INSPECTION TEAM:

3/24 16

LYNDEN KOBAYASH|, P.E.
FIELD TEAM LEADER

REPORT REVIGEW /A

MICHAEL CANN

ISIDRO DUAROSAN, DPW,
ENGINEERING SUPERVISOR

A Al




Exhibit 2

PIGUA BRIDGE STRUCTURE NO. 33
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016

Photo no. 1
Deck overview looking east

Photo no. 2
Deck overview looking west

FIELD INSPECTION REPORT



Exhibit 2

PIGUA BRIDGE STRUCTURE NO. 33
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016

Photo no. 3
Elevation view from upstream

Photo no. 4
Non-traffic side of bridge on downstream end

FIELD INSPECTION REPORT



Exhibit 2

PIGUA BRIDGE
FIELD INSPECTION REPORT

STRUCTURE NO.
INSPECTION DATE:

33

2/10/2016

Photo no. 5

Typical underside view of beams with cross bracing are in good condition

Photo no. 6

Deck consisting of 2 steel plates welded together with splice plates is in good condition

FIELD INSPECTION REPORT



Exhibit 2

PIGUA BRIDGE STRUCTURE NO. 33
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016

Photo no. 7
Splice plate welds are in good condition

Photo no. 8
Welded connection between the beam top flange and deck soffit are in good condition

FIELD INSPECTION REPORT



Exhibit 2

PIGUA BRIDGE STRUCTURE NO. 33 .
FIELD INSPECTION REPORT INSPECTION DATE: 2/10/2016

Photo no. 9
Minor corrosion with no section loss to only the exterior, upstream beam (=0.316")

Photo no. 10
Bridge barriers sit on concrete coping that is supported by the old Pigua Bridge

FIELD INSPECTION REPORT



Exhibit 2

PIGUA BRIDGE
FIELD INSPECTION REPORT

STRUCTURE NO.
INSPECTION DATE:

33
2/10/2016

Photo no. 11
Passage on Pigua bridge by MRT bus

Photo no. 12

Overall condition of beam coating system is in good condition

FIELD INSPECTION REPORT



Exhibit 2

PIGUA BRIDGE
FIELD INSPECTION REPORT

STRUCTURE NO.

INSPECTION DATE:

33
2/10/2016

Photo no. 13
Flange width measured at 5.972"

Photo no. 14

Typical fair condition of abutment bearing seat

FIELD INSPECTION REPORT
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Exhibit 6

BRIDGE LOAD RATING REPORT
GUAM DEPARTMENT OF PUBLIC WORKS
Bile & Pigua Bridges

STRUCTURE TYPE: Steel Orthotropic Deck
LOAD RATING TYPE: Legal Load Rating
DATE: 3/1/2016

Report Prepared by:
Parsons Brinckerhoff, Inc.
590 S. Marine Corps Dr.
Suite 421, Tamuning, GU
96913
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WSP | Parsons Brinckerhoff 2/26/2016

Guam Department of Public Works - Bridge Load Rating
Load Rating Calculations Table of Contents

Bridge Name: Bile & Pigua Temporary Bridges
Bridge Type: Single Span Orthotropic Steel Deck

Table of Contents

Section Page
Load Rating Summary Report 1
Description of Bridge 2
Rating Analysis Assumptions and Criteria 3
LARSA 4D Model Setup & Inputs (W6x15 model only)* 6
Local Buckling Slenderness Checks 18
Member Capacities (using W6x15 & 0.75" deck) 20
Member Capacities (using field measurements) 32
L.oad & Resistance Factor Ratings (W6x15 & 0.75") 44
Load & Resistance Factor Ratings (field measurements) 51
Load & Resistance Factor Ratings (W6x15 w/o angle stiffness) 58
As-construction Plans with Field Measurements 65

* Output results are too large to reasonably include in this report. Electronic files will
be provided as necessary.



Load & Resistance Factor Rating Summary - Legal Load Ratings

Bridge Name: Bile & Pigua Temporary Repair Bridges
Span Description: Single Span Steel Orthotropic Deck (19.25' Brg-Brg)

Exhibit 6

Table 1 - Controlling factors using W6x15 & 0.75" deck plate and including angle stiffness

Live Capacity
. Rating | Load |Limit| Force | Reduction .
Vehicle Factor |Factor|State|Effect| Factor Member | Span Location
Yo 0]
LEGAL VEHICLES:
TYPE 3 MOD (56K)] 1.23 1.30 | Str-l | +M 0.95 Ext. Beamj1 of 1] 0.500L
TYPE 3§52 MOD (77K)] 1.35 1.30 | Str-l | +M 0.95 Ext. Beam|1 of 1] 0.500L
TYPE 3-3 (80K){ 1.59 1.30 | Str-l | +M 0.95 Ext. Beam|1 of 1] 0.500L
Table 2 - Controlling factors using field-measured dimensions and including angle stiffness
Live Capacity
. Rating | Load |Limit| Force | Reduction .
Vehicle Factor |Factor|State|Effect| Factor Member |Span|Location
YL (0]
LEGAL VEHICLES:
TYPE 3 MOD (56K)l 1.45 1.30 | Str-l | +M 0.95 Ext. Beam|1 of 1] 0.500L
TYPE 352 MOD (77K)] 1.58 1.30 | Str-l | +M 0.95 Ext. Beam|1 of 1] 0.500L
TYPE 3-3 (80K)] 1.86 1.30 | Str-l | +M 0.95 Ext. Beam|1 of 1] 0.500L

Table 3 - Controlling factors using W6x15 &

0.75" deck plate and excluding angle stiffness

Live Capacity
. Rating | Load |Limit| Force | Reduction .
Vehicle Factor |Factor|State|Effect| Factor Member |Span|Location
YL o
LEGAL VEHICLES:
TYPE 3 MOD (56K)] 1.29 1.30 | Str-l ] +M 1.00 Int. Beam |1 of 1] 0.500L
TYPE 352 MOD (77K)] 1.40 1.30 | Str-l | +M 1.00 Int. Beam {1 0f1] 0.500L
TYPE 3-3 (B0K)] 1.65 1.30 | Str-1 ] +M 1.00 Int. Beam |1 of 1] 0.500L
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WSP | Parsons Brinckerhoff

2/23/2016

GUAM DEPARTMENT OF PUBLIC WORKS

DESCRIPTION OF BRIDGE

BRIDGE NO.
Date of Construction:
Original Design Loading:
Posted Limit:
Structure Type:
Primary Matcrial:
Skew:
Structure Length:
Span Length:
Structure Width:
Roadway Width:
Wearing Surface:

Utilities:

BILE & PIGUA BRIDGES
2007
HS20
Open, No Restrictions
Single Span Orthotropic Steel Deck
Structural Steel
0°
20°-2" (out-out)
19°-3” (bearing-bearing)
12°-1" (out-out)
12°-1" (curb-curb)
None

None

Page 2

Prepared by: MKM
Checked by: QNN

Exhibit 6



WSP | Parsons Brinckerhoff 2/23/2016 Prepared by: MKM
Checked by: QNN

GUAM DEPARTMENT OF PUBLIC WORKS

RATING ANALYSIS ASSUMPTIONS AND CRITERIA

The legal load ratings of the bridges were estimated using the provisions of:
e The Manual for Bridge Evaluation, Second Edition 2011 with 2014 Interims (MBE)
e AASHTO LRFD Bridge Design Specifications, 7th Edition 2014 with 2015 Interims
(LRFD)

The live load distribution was determined using a refined finite element model in accordance
with LRFD Article 4.6.3 using LARSA 4D v7.08.05.

The following material strengths & unit weights were used in the rating of this structure:
o Structural steel yield stress; Fy = 36 ksi (A36 based on plans)
o Structural steel unit weight: 490 lbs/cu. fi.

Each bridge consists of two orthotropic steel decks,
each approximately 6" wide, placed side-by-side to
form a 12” wide bridge. Each half consists of a single
6’ wide by 20’ long steel plate measured to be 0.80”
thick (plans show 0.757). For this load rating, the
bridge was analyzed using both plate thicknesses.

Welded to the underside of each plate are five rolled
beams at equal spaces of approximately 16” on-
center which act as orthotropic steel deck ribs. The &
design plans show W6x20 beams should be used. Figure 1 - Orthotropic steel deck sectiona'uring
Field-measurements of the as-constructed bridge fabrication (shown upside-down)

indicate actual dimensions are between those of a W6x15 and W6x20. For this load rating,
the bridge was analyzed with both the smaller W6x15 rolled-beams and the calculated beam
section properties using the field-measured dimensions.

To connect the two halves together, three splice plates are
welded to the top surface of the deck. One located at
midspan and one near each end. The design plans show five
splice plates but inspection reveals only three are present.

Additionally, five angles (L3x3x0.257), each approximately
6’-0” long, are oriented transverse to the centerline of the
bridge and welded to the bottom flanges of each rolled
beam to act as lateral bracing for the beam bottom flanges,

see Figure 1. The angles are located near the quarter points
Figure 2 - Splice Plate Detail of the span and are not continuous across the longitudinal
joint between each 6’-0” section of the bridge. Both legs of

Page 3



WSP | Parsons Brinckerhoff 2/23/2016 Prepared by: MKM
Checked by: QNN

each angle are welded to the rolled beams using fillet welds for the full width of the bottom
flange. Based on observation, the welds connecting the angles to the beams are intact and of
a size capable of providing lateral distribution of live loads to adjacent beams. Therefore, the
angles were included in the analysis mode! using a rigid connection to the beams.

In order to demonstrate the lateral live load distribution gained from including the angle
bracing in the analysis model, an additional model was created which included the weight of
the angles but neglected their stiffness, thereby eliminating any ability of the angles to
distribute live loads laterally.

Therefore, the load and resistance rating factor summary includes the results from three
separate analyses:
1. W6x15 beams, 0.75” deck plate, and including bracing angle stiffness
2. Field-measured beams, 0.80” deck plate, and including bracing angle stiffness
3. Wo6x15 beams, 0.75” deck plate, and excluding bracing angle stiffness

The following assumptions were used in the rating of this structure:

Beam connection to deck is sufficient to provide composite behavior

Span length between centerline of bearings is 19°-3” based on field measurements
One vehicle on the bridge at a time

Splice plate connections are sufficient to provide deck continuity across longitudinal
joint

o Wheel loads applied as point loads

e o & »

The bridge was rated using LARSA 4D v7.08.05 and PTC Mathcad Prime 3.1.

Rating was performed based on the information shown in the Interim Repair Drawings circa
2007 and field measurements gathered February 2016.
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Guam DPW: Bile & Pigua WSP | Parsons Brinckerhoff ~ Prep_ d by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Slenderness Check

Pixrpose: Determine the slenderness of the Bile and Pigua orthotropic deck elements in
accordance with AASHTO LRFD Article 6.14.3 requirements.

References:
« MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims

» LRFD - AASHTO LRFD Bridge Design Specifications 7th Edition w/ 2015 Interims
« AISC - AISC Steel Construction Manual, 14th Edition (for rolled-shape properties)

Properties:
F,:=36 ksi A36 steel per GU-NH-NBIS(003) Dwg. S-0
E:=29000 ksi Steel elastic modulus
Wéx15 properties:
bp:=5.99 in Flange width
t;:=0.260 in Flange thickness
t,:=0.230 in Web thickness
Deck plate properties:
t;:=0.75 in Deck plate thickness

1. Interior strut (single interior beam and effective plate deck width):

In accordance with C6.14.3.2.2, the interior deck plate can be considered a stiffened element
because both longitudinal edges have support.

e:=16 in
by:=e—b;=10.01 in

kgi=1.49

Beam spacing, ¢-C
Clear distance between supports (LRFD Table 6.9.4.2.1-1)

Plate buckling coefficient for "All
Other Stiffened Elements” (LRFD Table 6.9.4.2.1-1)

Check slenderness per LRFD 6.9.4.2.1;

by
—=13.347
ty

kege | 2 =42.20 (LRFD Eq 6.9.4.2.1-1)

Y
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Guam DPW: Bile & Pigua B WSP | Parsons Brinckerhoff ~ Pre by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Slenderness Check

if %.’_gkd-'\/_li — “Nonslender” (LRFD Eq 6.9.4.2.1-1)
o y

H “Nonslender”
else
H “Slender”

1.2 Check slenderness of W6x15 web for local buckling per LRFD 6.14.3.2.1:

b,=4.5 in Clear distance between flanges (LRFD Table 6.9.4.2.1-1)

minus corner radii

k,:=1.49 Webs of I-sections (LRFD Table 6.9.4.2.1-1)

Check slenderness per LRFD 6.9.4.2.1:

b,

Ou _19.565 kyoA| E —42.20 (LRED Eq 6.9.4.2.1-1)
w Yy

. bll ’ E WNT )

if —<k,-A\|— =*Nonslender (LRFD Eg 6.9.4.2.1-1)

d U

” “*Nonslender”

else
“ “Slender”

Conclusion:

Therefore, th hotropi kisn ntroll ility-rel haviors an

ity will rmin in m ion flexure and shear behavior.
iven the small overhan rior ms, slendern f th rior ribs will n
checked.
The field m 1 imensions are thicker than th m imension ing th ign
lans, therefor rvation the field m r ions will al m
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Guam DPW: Bile & Pigua Bi. Jes WSP | Parsons Brinckerhoff  Pre_ ed by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Capacity - W6x15

INTERIOR BEAM CAPACITY ASSUMING W6x15 & 0.75" DECK PLATE

Purpose: Determine nominal shear and flexural resistance of interior beam comprised of a
W6x15 rolled-beam and 0.75" thick effective deck width in accordance with LRFD 6.14.3.2.3.

References:

« MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims
« LRFD - AASHTO LRFD Bridge Design Specifications 7th Edition w/ 2015 Interims
* AISC - AISC Steel Construction Manual 14th Edition (for rolled-shape properties)

Properties:

Global steel properties:
F,:=36 ksi Yield strength of A36 steel
E:=29000 kst Steel elastic modulus

Wéx15:
Ay i=4.43 in’ Area of rolled-shape
Diearm=5.99 in Depth of rolled-shape
t,,:=0.230 in Web thickness
bp:=5.99 in Flange width
t;:=0.260 in Flange thickness
I,,:=29.1in’ Strong-axis moment of inertia

Steel plate deck:
t;=0.75 in Deck plate thickness
by:=16 in Effective deck width equal to rib spacing

1. Web slenderness check per LRFD 6.10.6.2.3:

Determine depth of web in compression in accordance with LRFD D6.3.2 (all members
have the same yield strength):

D:=Dypp—2+t;=5.47 in Depth of the web between flanges
A, =t D=1258 in’ Area of the web
Agi=tyoby+tpbp=13.557 in’ Area of the compression flange
Agi=tyebp=1.557 in’ Area of the tension flange

Page 20



Guam DPW: Bile & Pigua Bi._Jes WSP | Parsons Brinckerhoff
Load & Resistance Factor Rating
Int. Beam Capacity - W6x15

Per LRFD Eq D6.3.2-3:
A,=1.258 in’
|A.—A|=12 in”

D, :=if A, <|A.—A) =0 in
” 0 in
else
I b

—Z L (A,+A,-A)
5 e

1.1 Check w lendern r LRFD .10.6.2.3-1:

2.D
2P _g 5.7«»\/12:161.779
; F

u Y

2.D,

Check, = if i <5.7-'\/—~E—~ =“Yes”

2" F,
[ “Yes”
else
”“NO”
tyeby  teby
Ie=-2t L 41 260657 in'

' 12 12

tyeb, f
Iy=-L"1 =4657 in’
12

T, )
Check ,:=if ¥ >0.3 =“Yes”
yt
e
else
“ “No”

Pre  ‘ed by: MKM, Feb-16
Checked by: QNN, Feb-16

(LRFD Eq D6.3.2-3)

(LRFD Eq D6.3.2-4)

Therefore, ok LRFD Appendix A rmine nominal flexural resistan

Page 21

Exhibit 6



Guam DPW: Bile & Pigua Bi_ jJes WSP | Parsons Brinckerhoff ~ Pré_  ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Capacity - W6x15

2. Web plastification factors per LRFD A6.2:

2.1 Determine plastic moment using LRFD D6.1:

2.1.1 Find plastic neutral axis:

Pyi=by-t,-F,=432 kip Yielding force in deck plate
P, :=A,+F,=56.066 kip Yielding force in top flange
P,:=A, F,=45.292 kip Yielding force in web
Py:=A,.F,=56.066 kip Yielding force in bottom flange
if Py>P.;+P+P, =“PNA in deck plate”

l “PNA in deck plate”
else if P{i+P('f>Pt+Pm

“ “PNA in top flange”
else

|“PNA in web”

Use LRFD Table D6.1-1, CASE II to find depth of PNA from top of deck plate:

P..+P,+P,
Y Jfﬂ’-\u- {n—‘“—fi‘—+i+ 1}.—:0.512 in (LRFD Table D6.1-1)

pna :"'k 2 } Pd

2.1.2 Find distance from PNA to centroid of element forces:

t
depi=ty+ ?f— Y o =0.368 in PNA to centroid top flange
A=ty + — Y, =3.233 in PNA to centroid web
t .
dy=ty+Dyearn— ?f— Y,.=6.098 in PNA to centroid bottom flange

4

Plastic moment using LRFD Table D6.1-1, Case II:

P,

a 2
A‘IP = 9 ‘z * (Y’[ma- + (td - anu) ) + (Pcf'dcf+lez * dw +Py- dl) =50.064 k’&p 'ft
*bd
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Guam DPW: Bile & Pigua Bi. jes WSP | Parsons Brinckerhoff ~ Pre, jed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Capacity - Wox15

2 rmine vield momen ing LRFD D6.1:

Total section properties using parallel axis theorem:

Agi=tyoby,=12 in’ Area of effective deck
t
Ya ::E‘iz 0.375 in Depth to c.g. of deck from top
D
Yooam = tq+ ”;”’”‘ =3.745 in Depth to c.g. of beam from top
A * Ype Ay
Ypota = abeam " Yoeam T2 Yd _ 1 584 i Depth to c.g. from top

Abeum + Ad

9

bt )
1 d +Ag* (Yeotar = Ya)

2
Lotar=1;s +Abeam * <ylotal ~Yveam) +

I,100=66.408 in'

— Itol.al

Stotat.top™= =51.734 in’ Section modulus for top fiber

Yiotal

Ilutu!
td + waun ~Ytotal

=12.171 in" Section modulus for bottom fiber

Sfalul.lmt =

Yield moment capacity of total section per LRFD D6.2.1:
AJyLY 3:Fy .Sﬂ{)ful.lnpz 155.202 kip 'ft
A yt ::Fy 'Statﬂl.bot =36.512 k?.p 'ft

M, :=min (M

yes

M) =36.512 kip- ft
Hybrid factor (all steel is the same):

R,:=1.0 All steel is the same (i.e. not hybrid) (LRFD 6.10.1.10.1)
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Guam DPW: Bile & Pigua Bl jes WSP | Parsons Brinckerhoff ~ Pre_ 'ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Capacity - Wbx15

.3 Limiting slendern ratio for com w r LRFD A6.2.1:
E
F
’\pw,l)cpl = Y 5 =67.091 (LRFD Eq A6.21“2)
M
,{0.54- P —0.09\;
\ Ry-M, )

Awi=5.74| £ =161.779 (LRFD Eq A6.2.1-3)
Yy

None of the web is in compression in the elastic nor the plastic ranges:
D,:=D,,=01in
)‘pur.])c’p’l = /\rw * (1 0) =161.779

A'[nu.Dcp =N (pr‘Dcpl 3 ’\pu:.D(:pZZ) =67.091

2 'Dcp

Check, 4= if >Apnep = “Compact”

uw
“ “Noncompact™
else
” “Compact”

Web plastification factors:

R,.:= t{” =0.323 Compression flange (LRFD Eq A6.2.1-4)
M,
M, :

R, =—2=13T71 Tension flange (LRFD Eq A6.2.1-5)

/] ut

3. Flexural capacity with discretely braced tension flanges per LRFD A6.1.2:
¢s=1.0 Resistance factor for flexure (LRFD 6.5.4.2)
M,,;=Ry,~M,,=50.064 kip- ft (LRFD Eq A6.4-1)

@M, =50.064 kip- ft
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff  Pr by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int. Beam Capacity - W6x15

4. Flexural capacity with continuously braced compression flange per LRFD A6.1.3:

=1 Resistance factor for flexure (LRFD 6.5.4.2)

bRy M, =50.064 kip- ft (LRFD Eq A6.1.3-1)

5. Nominal Shear resistance (unstiffened web) per LRFD 6.10.9.2:

k:=5.0 (LRFD Eq 6.10.9.2-2)
D 93783 1124/ EF _71.081
tw Fy
C=it P <1.10.4/E2F -1 (LRFD Eq 6.10.9.3.2-4)
tu: Fy
“ 1.0
else

[] “See LRFD Eq 6.10.9.3.2—5"
V,:=0.58+F,-D+t,=26.269 kip (LRFD Eq 6.10.9.2-2)
V:=C+V,=26.269 kip (LRFD Eq 6.10.9.2-1)
V, =V, =26.269 kip (LRFD Eg 6.10.9.2-1)
b,:=1.0 (LRFD 6.5.4.2)

¢, V, =26.269 kip
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff  Prg_  =d by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - W6x15

EXTERIOR BEAM CAPACITY USING W6x15 & 0.75" DECK PLATE

Purpose: Determine nominal resistance of exterior strut assuming W6x15 rolled-shape and
0.75" thick deck plate in accordance with LRFD 6.14.3.2.3.

References:

« MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims
» LRFD - AASHTO LRFD Bridge Design Specifications 7th Edition w/ 2015 Interims
+ AISC - AISC Steel Construction Manual 14th Edition (for rolled-shape properties)

Properties:

Steel properties:
F,:=36 ksi Yield strength of A36 steel
E:=29000 ksi Steel elastic modulus

Wex15:
Apoum:=4.43 in’ Area of rolled-shape
Dpporni=5.99 in Depth of rolled-shape
t,:=0.230 in Web thickness
bp:=5.99 in Flange width
tr:=0.260 in Flange thickness
I,.:=29.11n" Strong-axis moment of inertia

Steel plate deck:
t;:=0.75 in Deck plate thickness
b= 16 wn +3.75in=11.75 in Effective deck width equal to beam (rib) spacing

1. Web slenderness check per LRFD 6.10.6.2.3:

Determine depth of web in compression in accordance with LRFD D6.3.2 (all members
have the same yield strength):

D:=Dyepy,— 2+ t;=5.47 in Depth of the web between flanges
A,=t,-D=1.258 in’ Area of the web
Agi=ty-by+tpebp=10.37 in’ Area of the compression flange
Ap=t-by=1.557 in’ Area of the tension flange
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Guam DPW: Bile & Pigua Bi__jes WSP | Parsons Brinckerhoff
Load & Resistance Factor Rating
Ext Beam Capacity - Wox15

Per LRFD Eq D6.3.2-3:
A, =1.258 in’

|A,—A|=8.813 in”

D, =if A, < |A‘,—Atl =0 in
“ 0in
else
I b
” * (At‘*'Aw“'Ac)
2.4,
" 1w
1.1 Check wi lendern r LRFD Eq 6.10.6.2.3-1:
2.D,
L =0 5.7o\/£=161.779
tw Fy
2.0,
Check, ,:=if L <5.7-\/£ =“Yes”
b F,
H “‘&feS”
else
” “No”

toob,”  tpeby »
= T LT 106.046 in
12 12

ye

3
_tpeby

I= =4.657 in’

Check, o= if ~{-!’(l20.3 =“Yeg”
yt
” “Yes??
else
| o

Pre_ ’ed by: MKM, Feb-16
Checked by: QNN, Feb-16

(LRFD Eq D6.3.2-3)

(LRFD Eq D6.3.2-4)

Therefore, ok RFD Appendix A rmine nominal flexural resistan
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Guam DPW: Bile & Pigua B _Jes WSP | Parsons Brinckerhoff  Pr§_ Jed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - W6x15

2. Web plastification factors per LRFD A6.2:

2.1 Determine plastic moment using LRFD D6.1:

2.1.1 Find plastic neutral axis:

Pyi=byety-F,=317.25 kip Yielding force in deck plate
P.=A,-F,=56.066 kip Yielding force in top flange
P,=A, -F,=45.292 kip Yielding force in web
Py:=A,+F,=56.066 kip Yielding force in bottom flange
if Py>P+P,+P,  =¢“PNA indeckplate”

|“PNA in deck plate”
elseif Py+P;>P,+P,

” “PNA in top flange”
else

II “PNA in web”

Use LRFD Table D6.1-1, CASE II to find depth of PNA from top of deck plate:
% {td\ { f+Pf+Pu \

mai=| | | LS+ 11=0.561 in (LRFD Table D6.1-1)
2 )

2.1.2 Find distance from PNA to centroid of element forces:

ts )
dopi= ty+-L— Y e =0.319 in PNA to centroid top flange
2
dyp=tg+— Y, =3.184 in PNA to centroid web
t
dy:= td+Dbmm-?f— Y = 6.049 in PNA to centroid bottom flange

Plastic moment using LRFD Table D6.1-1, Case II:

A[,,::-Ll—-(Yp,mj + (ta—Y pna) ) + (Pepedyp+ Py dyy+ P+ d,) =47.946 kip- ft
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Guam DPW: Bile & Pigua BK__Bs WSP | Parsons Brinckerhoff ~ Pre_ ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - Wéx15

.2 Determine vield momen ing LRFD D6.1:

Total section properties using parallel axis theorem:

Agi=ty-b,=8.813 in’ Area of effective deck
t
yd==—zi=0-375 in Depth to c.g. of deck from top
D
Yboan = ta+ ”;"’” =3.745 in Depth to c.g. of beam from top

A . Ao
Yiotal:= beam * Yveam T A" Yd =1.502 in Depth to c.g. from top

Abmxm + Ad

3 .
Liotat= Loz + Aveam * Ytotat = Yoeam) ’ + bd;;‘i + Ay Wiotar = Ya) :
I =62.994 in'
Stotat.top™= Totat _ 41 93 in* Section modulus for top fiber
Ytotal
S otalbol = Tiotat =12.027 in’ Section modulus for bottom fiber

td +D, beam ™ Ytotal

Yield moment capacity of total section per LRFD D6.2.1:
.Z\‘I!,C ::Fy . Sf.()llll.tﬂ[): 125.789 kip 'ft

M,

ut ::Fy . Stotul.bt)t =36.081 k’ip ‘ft

M, :=min (M

ycsA’IyO =236.081 k?,p -ft

Hybrid factor (all steel is the same):

R,:=1.0 All steel is the same (i.e. not hybrid) (LRFD 6.10.1.10.1)
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Guam DPW: Bile & Pigua Bi_ _jes WSP | Parsons Brinckerhoff ~ Pre. Jed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - W6x15

3 Limitin nder ratio for com w r LRFD A6.2.1:
E
F, o
Ao Dot 1= _=72.063 (LRFD Eq A6.2.1-2)
M
(0540 00}
U Ren, )
A i=5.7-4] £ = 161779 (LRFD Eq A6.2.1-3)
Yy

None of the web is in compression in the elastic nor the plastic ranges:
D.:=D,,=0in
Apm.])cp‘.? = Ayt (1 0) =161.779

pr.l)cp =ran (A]}U.\DCpl ’ )‘pw.Dcp'l) =72.063

2D,
Check, 5= if L >N pnep = “Compact”

w
” “Noncompact™
else
” “Compact”

Web plastification factors:

M
R, = M"’ =0.381 Compression flange (LRFD Eq A6.2.1-4)
1,
M, :
ot = =1.329 Tension flange (LRFD Eqg A6.2.1-5)

] yl

3. Flexural capacity with discretely braced tension flanges per LRFD A6.1.2:

$pi=1.0 Resistance factor for flexure (LRFD 6.5.4.2)

M, =R, -M,=47.946 kip- fi (LRFD Eq A6.4-1)

¢;- M, =47.946 kip- ft
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Guam DPW: Bile & Pigua
Load & Resistance Factor Rating
Ext Beam Capacity - Wox15

s  WSP | Parsons Brinckerhoff

hd by: MKM, Feb-16 ~ Exhibit6

Checked by: QNN, Feb-16

4. Flexural capacity with continuously braced compression flange per LRFD A6.1.3:

d=1 Resistance factor for flexure

Gp+ Rpe M, =47.946 kip- ft

(LRFD 6.5.4.2)

(LRFD Eq A6.1.3-1)

5. Nominal Shear resistance (unstiffened web) per LRFD 6.10.9.2:

k:=5.0
D 93783 1124/ Ek _71.081
t, F,
C::ifg-gl.lQ- Bk =1
ty F,
]l 1.0
else

” “See LRFD Eq 6.10.9.3.2—5"

V,=0.58-F, -D-t,=26.269 kip
Vei=C-V,=26.269 kip
V,=V,=26.269 kip

¢,.:=1.0

b, V, =26.269 kip
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff  Pr ed by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int Beam Capacity - Measured

INTERIOR BEAM CAPACITY USING FIELD MEASURED DIMENSIONS

Purpose: Determine nominal shear and flexural resistance of interior beam comprised of the
field measured dimensions for the rolled-beam and 0.80" thick deck in accordance with LRFD
6.14.3.2.3.

References:
* MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims

* LRFD - AASHTO LRFD Bridge Design Specifications 7th Edition w/ 2015 Interims
+ AISC - AISC Steel Construction Manual 14th Edition (for rolled-shape properties)

Properties:
Global steel properties:
F, =36 ksi Yield strength of A36 steel
E:=29000 ksi Steel elastic modulus

Field-measured dimensions of rolfed-shape:

Dypami=152.4 mm=6 in Depth of rolled-shape
t,:=6.198 mm=0.244 in Web thickness
bp=5.972 in Flange width
t;:=0.316 in . Flange thickness
Apeam:=2+bptr+t, s (Dyegrn— 2+ ) =5.084 in” Area of rolled-shape
3 3 2\

Ly te Ouan=20ly) o (bl by tye (a1} | _33.662 in’

12 L 12 L\ 2 2) )

Stee/ plate deck:

t;:=0.80 in Deck plate thickness
by:=16 in Effective deck width equal to rib spacing

1. Web slenderness check per LRFD 6.10.6.2.3:

Determine depth of web in compression in accordance with LRFD D6.3.2 (all members
have the same yield strength):

D:=Dyppy— 2+ 1;=5.368 in Depth of the web between flanges
A=t D=1.31in" Area of the web

A=ty byt by=14.687 in’® Area of the compression flange
Ay=t;-b;=1.887 in’ Area of the tension flange

Page 32



Guam DPW: Bile & Pigua B( _Jes WSP | Parsons Brinckerhoff
Load & Resistance Factor Rating
Int Beam Capacity - Measured

Per LRFD Eq D6.3.2-3:
A, =1.31in’
|A.—A|=12.8 in”

D,,:=if A,,,<[A4,;——Al| =0 in
” 0in
else

I p
I

T

1.1 Check w lendern r LRFD .106.2.3-1:

2.D
P () 5.7+ £=161779
i VF

y
2.0,
Check, = if = <5.7’-\/£ =“Yes"
tw Fy
H h’-&’es??
else
| No”
t b 3 t b 3
Te=2t"% 4T —978.675in'
) 12 12
treb ‘
Iy=-L1 =5609in’
12
. Iy(' ‘ '
Check:lg = lf 20.3 ="YES"
yt
H “YeS”
else
” “NO”

Check, =%Yes”  and Check, ,=“Yes”

Pré_ ed by: MKM, Feb-16
Checked by: QNN, Feb-16

(LRFD Eq D6.3.2-3)

(LRFD Eq D6.3.2-4)

Therefore, ok RFD Appendix A rmine nominal flexural resistan
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Guam DPW: Bile & Pigua B_ _jJes WSP | Parsons Brinckerhoff ~ Pré_ ed by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int Beam Capacity - Measured

2. Web plastification factors per LRFD A6.2:

2.1 Determine plastic moment using LRFD D6.1:

2.1.1 Find plastic neutral axis:

Py:=by-t,-F,=460.8 kip Yielding force in deck plate
P.=A, F,=67.937 kip Yielding force in top flange
P,=A, F,=47.156 kip Yielding force in web
Py:=A,-F,=67.937 kip Yielding force in bottom flange
if Py>P s+ P+ P, =“PNA in deck plate”

H “PNA in deck plate”
else if P, +P >P,+P,

” “PNA in top flange”
else

|“PNA in web

Use LRFD Table D6.1-1, CASE II to find depth of PNA from top of deck plate:

P +P,+P,
= f;\‘ m‘ff-i];i—-«'-'-‘-Jrl\l:O.Sz’:Q in (LRFD Table D6.1-1)
d )

Y

pna =

2.1.2 Find distance from PNA to centroid of element forces:

t .
dopi= td+_2£—Yma =0.399 in PNA to centroid top flange
dyp=ty+ =2 Y, =3.241 in PNA to centroid web
i
dy:= t,1+DbC,L,,L—-2i— Y na=6.083 in PNA to centroid bottom flange

Plastic moment using LRFD Table D6.1-1, Case II:

P 2 2
M= ; .(Y,,,m“ F(ta=Y ) )+ (Pagedyg+ Poye dy+ Pyrdy) =58.327 kip- ft
* L
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Guam DPW: Bile & Pigua Bi__es WSP | Parsons Brinckerhoff — Pre__ bd by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int Beam Capacity - Measured

Determine vield moment using LRFD D6.1:

Total section properties using parallel axis theorem:

Ay=t -b,=12.8 in’ Area of effective deck
t
Yy :=?‘1= 04 in Depth to c.g. of deck from top
D
Yoeam = td +—i2‘m= 3.8 in Depth to c.g. of beam from top

_ Apeam * Ybeam +Ad *Ya

Yiotal = 1 ) =1.367 in Depth to c.g. from top
beam d

byty

2 2
I total ™ I zr +Abemn * (ytoml - ybffaﬂt) + +Ad * (ytntnl - yd)

Iy =T76.409 in'

I . .
Srotattop=—2% =55.913 in’ Section modulus for top fiber
Yiotal

I i S .
S otalbot = total =14.063 in" Section modulus for bottom fiber
td + Dbrmu — Ytotal

Yield moment capacity of total section per LRFD D6.2.1:
A'Iye ::Fy * Stolul.top: 167.74 k’tp 'ft

M,

gt = Fy * Stoml.bot =42.188 k'lp 'ft

M, =min (M

yos M) =42.188 kip- ft

Hybrid factor (all steel is the same):

R,:=1.0 All steel is the same (i.e. not hybrid) (LRFD 6.10.1.10.1)
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es WSP | Parsons Brinckerhoff  Pr¢_ Jed by: MKM, Feb-16

Guam DPW: Bile & Pigua E
Checked by: QNN, Feb-16

Load & Resistance Factor Rating
Int Beam Capacity - Measured

2.3 Limitin ndern ratio for com w r LRFD A6.2.1:
E
F \
A Dept °= Y —=65.839 (LRFD Eq A6.2.1-2)
M
{0.54. P —0.09\,
\ Ry,-M, )

(LRFD Eq A6.2.1-3)

)\m;::S.T-\/E-:lSl.??Q
Fy

None of the web is in compression in the elastic nor the plastic ranges:
D.=D.,=0in
’\puz.l)('p‘z = Ay ( 1 0) =161.779

)\pw.Dcp =rnun (’\pu:‘Drpl s pr.Dt:p‘.Z) =65.839

e e— Q.D"P Gy ”
Check, 5:=1if > A pw.nep = “Compact

e

N “Noncompact”
else
“ “Compact”

Web plastification factors:

M,
R,.= H” =0.348 Compression flange (LRFD Eqg A6.2.1-4)
4V ye
M, .
R, ::rz 1.383 Tension flange (LRFD Eq A6.2.1-5)
/] yt

3. Flexural capacity with discretely braced tension flanges per LRFD A6.1.2:

Resistance factor for flexure (LRFD 6.5.4.2)

(f)f = 1.0
M,yi=Ryy - M, =58.327 kip- ft (LRFD Eq A6.4-1)

¢+ M, =58.327 kip- ft
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff ~ Pr led by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Int Beam Capacity - Measured

4. Flexural capacity with continuously braced compression flange per LRFD A6.1.3:

=1 Resistance factor for flexure (LRFD 6.5.4.2)

¢y Ry M, =58.327 kip- ft (LRFD Eq A6.1.3-1)

5. Nominal Shear resistance (unstiffened web) per LRFD 6.10.9.2:

ki=5.0 (LRFD Eq 6.10.9.2-2)
D _21.999 1124/ Bk 71 081
=it <1124/ EK =1 (LRFD Eq 6.10.9.3.2-4)
b Fy
“ 1.0
else

| “See LRFD Eq 6.10.9.3.2-5”

V,:=0.58+F,+D+t,=27.35 kip (LRFD Eq 6.10.9.2-2)
V,,=C-V,=27.35 kip (LRFD Eq 6.10.9.2-1)
V,=V..=27.35 kip (LRFD Eq 6.10.9.2-1)
b.:=1.0 (LRFD 6.5.4.2)

$,+V,=27.35 kip
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff  Pré. ed by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - Measured

EXTERIOR BEAM CAPACITY USING FIELD MEASUREMENTS

Purpose: Determine nominal resistance of exterior beam using field-measured dimensions of
the rolled-beam and 0.80" thick deck plate in accordance with LRFD 6.14.3.2.3.

References:
« MBE - AASHTO Manuatl for Bridge Evaluation 2nd Edition w/ 2014 Interims

« LRFD - AASHTO LRFD Bridge Design Specifications 7th Edition w/ 2015 Interims
» AISC - AISC Steel Construction Manual 14th Edition (for rolled-shape properties)

Properties:

Steel properties:
F,:=36 ksi Yield strength of A36 steel
E:=29000 ksi Steel elastic modulus

Wexi15:
Dypurni=152.4 mm=6 in Depth of rolled-shape
t,:=6.198 mm=0.244 in Web thickness
bp:=5.972 in Flange width
tp:=0.316 in Flange thickness
Appam=2-byetr+t,. (Ds,,m,,, - 2 +tr) =5.084 in” Area of\rolled-shape

: { 3 e
t, (D, . —2:1 bet D t .
Im: N ( beam f) +92 .‘ for + bf‘ tf' ( hcam "‘—!-\l l=33.662 inl
12 12 {2 2/ )

Steel plate deck:
t:=0.80 in Deck plate thickness
b= 16 +3.75in=11.75 in Effective deck width equal to beam (rib) spacing

1. Web slenderness check per LRFD 6.10.6.2.3:

Determine depth of web in compression in accordance with LRFD D6.3.2 (all members
have the same yield strength):

D= Dy — 2+ 1;=15.368 in Depth of the web between flanges
A,=t,-D=1.31in" Area of the web

A=ty byt by=11.287 in’ Area of the compression flange
Ap=tpeby=1.887 in® Area of the tension flange
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Guam DPW: Bile & Pigua Bi_ s WSP | Parsons Brinckerhoff
Load & Resistance Factor Rating
Ext Beam Capacity - Measured

Per LRFD Eq D6.3.2-3:
A,=131in’
|A.—A)|=9.4 in’

D,,:= ifA,< }A,:—At] =0 in
”0 in
else

I p

(A, +A,-A
”2'Aw ( t il c)

.1 Check w lendern r LRFD .10.6.2.3-1:

2.D
2P g 5.7.\/_15_:161.779
t, F

Yy

2.D
Checky, = if =22 <5.7-4| £ =«yes”
t, F

| “Yes”
else
o

tieb,  tpeby »
Ie=-22 47 J -113.758 in'
12 12
3
Iy=-"L1 =5609in'

Check, o= if }-9520.3 =“Yes”
yt

! “Yes?f

else

| “NO”

Pré__ ed by: MKM, Feb-16
Checked by: QNN, Feb-16

(LRFD Eq D6.3.2-3)

(LRFD Eq D6.3.2-4)

Therefore, ok LRFD Appendix A rmine nominal flexural resistan
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Guam DPW: Bile & Pigua es WSP | Parsons Brinckerhoff ~ Pre_ j2d by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - Measured

2. Web plastification factors per LRFD A6.2:

Determi lastic moment using LRFD D6.1:

2.1.1 Find piastic neutral axis (PNA):

Py=by-ty+F,=338.4 kip Yielding force in deck plate
P.=A,F,=67.937 kip Yielding force in top flange
P,:=A,F,=47.156 kip Yielding force in web
P,=A,-F,=67.937 kip Yielding force in bottom flange
if Py>P+P,+P,  =“PNA indeckplate”

| “PNA in deck plate”
elseif Py+P>P +P,

” “PNA in top flange”
else

H “PNA in web”

Use LRFD Table D6.1-1, CASE II to find depth of PNA from top of deck plate:

._{ttl\l‘(Pcf+Pt+Pu} \

Y + lJ =0.616 in (LRFD Table D6.1-1)

pna’— L"z_ } Pd

2.1.2 Find distance from PNA to centroid of element forces:

t
depi=ty+ _2f.— Y pna=0.342 in PNA to centroid top flange
dy=tg+— Y, =3.184 in PNA to centroid web
t .
dy:=t g+ Dyam —--‘{_ ~Y pa=6.026 in PNA to centroid bottom flange

Plastic moment using LRFD Table D6.1-1, Case II:

Pd
2'td

]\Jp==

o 2
. (Yp,m' + (td— Yp,,a) ) + (Pcf:dcf—FPw «d,+ P+ dt) =55.849 kip- ft
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Guam DPW: Bile & Pigua B(__jes WSP | Parsons Brinckerhoff  Pr&  'ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - Measured

.2 Determine vield momen ing LRF A

Total section properties using parallel axis theorem:

Agi=tyoby=9.4in’° Area of effective deck
t

yd::_g‘_izo.fi in Depth to c.g. of deck from top
D

Ybeam = ta+ ”;‘"" =3.8 in Depth to c.g. of beam from top

A . A

Yiotal = —rm Yoeam+24°Yd _ 1 593 in  Depth to c.g. from top

Abmm + Ad

by td3

2 2
Itatal = I.r.L +Abrmn * (ytatal - ybﬁ(l"l) + +Ad ¢ (ytotnl - yd)

Iz‘o!a! =72.3006 in’*

1 . .
S'totat.top ™= y“’“"‘ =45.377 in’ Section modulus for top fiber
total

I : .
S\oratbor = total =13.887 in’ Section modulus for bottom fiber
tti + Dbr?um - ytnial

Yield moment capacity of total section per LRFD D6.2.1:
M ':Fy 'Stulul.tnp: 136.13 k‘lp 'ft

ye .

M,

yt ::Fy * Sloml.bot =41.662 k?'p ’ft

M, :=min (M., M,)=41.662 kip-ft
Hybrid factor (all steel is the same):

R,=1.0 All steel is the same (i.e. not hybrid) (LRFD 6.10.1.10.1)
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es WSP | Parsons Brinckerhoff P ed by: MKM, Feb-16

Guam DPW: Bile & Pigua E
Checked by: QNN, Feb-16

Load & Resistance Factor Rating
Ext Beam Capacity - Measured

E
F,
Apuo Dept 7= ; —=70.639 (LRFD Eq A6.2.1-2)
M
(0.54 . P~ 0.09\|
\ Rh"zuy /
A= 574 /FE— =161.779 (LRFD Eq A6.2.1-3)
y

None of the web is in compression in the elastic nor the plastic ranges:

D,=D,=01n
’\puul)('p?. = ’\rw * (10) =161.779

)\pw.D('p =rman <Apu.'.Dcpl s pr.[)«:'pl!) =70.639

2. Dcrp

Check, 4= if > Apw.nep = “Compact”

u

‘ ¥Noncompact”

else
” “Compact”

Web plastification factors:

R, =_"—-041 Compression flange (LRFD Eq A6.2.1-4)

Tension flange (LRFD Eq A6.2.1-5)

3. Flexural capacity with discretely braced tension flanges per LRFD A6.1.2:

¢p=1.0 Resistance factor for flexure (LRFD 6.5.4.2)

M, =Ry - M, =55.849 kip- ft (LRFD Eq A6.4-1)

é;+ M, =55.849 kip- ft

Page 42

Exhibit 6



Guam DPW: Bile & Pigua jes WSP | Parsons Brinckerhoff ~ Pri  red by: MKM, Feb-16 Exhibit &
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Ext Beam Capacity - Measured

4. Flexural capacity with continuously braced compression flange per LRFD A6.1.3:

or=1 Resistance factor for flexure (LRFD 6.5.4.2)

G+ Ry M, =55.849 kip- ft (LRFD Eq A6.1.3-1)

5. Nominal Shear resistance (unstiffened web) per LRFD 6.10.9.2:

ki=5.0 (LRFD Eq 6.10.9.2-2)
D _21.999 1124/ EF _ 71 081
tw y
Ci=if .}l_)_.g 1124/ 2k =1 (LRFD Eq 6.10.9.3.2-4)
U y
” 1.0
else

“ “See LRFD Eq 6.10.9.3.2-5"

V,:=0.58-F,«D+t,=27.35 kip (LRFD Eq 6.10.9.2-2)
V,i=C+V,=27.35 kip (LRFD Eq 6.10.9.2-1)
V,=V,,=27.35 kip (LRFD Eq 6.10.9.2-1)
b,:=1.0 (LRFD 6.5.4.2)

¢+ V,=27.35 kip
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff ~ Pr{ Jed by: MKM, Feb-16  Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - W6x15 w/ angles

Purpose: Determine the Legal Load Rating of the Bile & Pigua bridge beams in accordance
with MBE 6A.4.4 using Guam modified AASHTO legal vehicles and requirements for load
posting in accordance with MBE 6A.8.3.

References:

» MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims

Evaluation Factors for Strength Limit States:

¢:=1.0 Resistance factor already applied in capacity calculations.
Interior ms:

Geint :=1.00 Condition factor for beams in good ~ (MBE Table 6A.4.2.3-1)
condition based on photos

Gsine:=1.00 System factor for bridge (MBE Table 6A.4.2.4-1)
with more than 4 girders

Cbrs.inl =max (éz‘.ini * Qbs.inl ’ 085) =1 (MBE Eq 6A-4-21‘3)
Exterior beams:

Pp.ext = 0.95 Condition factor for beams in fair (MBE Table 6A.4.2.3-1)
condition based on photos

G ppei=1.00 System factor for bridge (MBE Table 6A.4.2.4-1)
with more than 4 girders

Pt = MAX (B et * Byt »0.85) = 0.95 (MBE Eq 6A.4.2.1-3)

Member capacities using W6x15 & 0.75" deck plate:

Interior ms.
Moment: Shear:
M, 1,+=50.0 kip- fi Vying=26.2 kip
-Moment: Shear:
M, ... :=47.9 kip- ft V©erti=26.2 kip
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Guam

DPW: Bile & Pigua B

Load & Resistance Factor Rating
Legal Ratings - W6x15 w/ angles

Load effects:
Controlling load effects are determined using a LARSA 4D finite element analysis model with
surface area influence analysis. The beams were modeled as W6x15 rolled-beams acting
composite with the 0.75" thick steel deck plate. Compound Element Force results were used
to determine the controlling moment and shear in the combined "beam" which includes a

single W6x15 and the tributary effective deck plate width, defined as the deck plate extending

es WSP | Parsons Brinckerhoff

Pr

ed by: MKM, Feb-16

Checked by: QNN, Feb-16

half the distance to the adjacent W6x15 (or the free edge in the case of exterior beams).

rior

Moment:

Dead load moment at midspan:

Compound Element Forces

Unte in - -
Elements
Coor. Sye Global X Axir
Station 0
Resuk Case e
Cenliod 2 0,000
Centioad Y 5228
Centioid 2 2461
' Fx Q441
Fy 263
F2 2e3
My e-3
My 2475
M2 be-3

Z\'[DC‘.int :=2.475 kip 'ft

from self-weight of components

Maximum live load moments at midspan:

from Guam Modified Type 3:

Compound Element Forcos
Etements I M21318 P31819.P3131!
Coor. Sys. Global X Asz
Stahor 0

Resu Case Type 3Mod (2D} $3481112 /d1.

Contiond X 0.000

Centroid ' 5225

Centiod 2 2.461
Units kpett |
Fx 2394
Fy 0724

F2 4652
My 0888

My 13.33“;
Mz 0624

AITypeih\lod‘int :=18.93 k"'p 'ft AITypcl&Sﬁ]od.int =17.18 klp 'ft

from Guam Modified Type 3S2:

Coor Sys Global X Axz
Staton 0
Result Caze 2 352 Mod (2D} 13011412 /1

Cenlioxd X Q.00¢
Certroid Y RE
Centio 2 2461

Unte kips. it ]
Fx 2194
Fy 05H
F2 3705
My 07se
My 17.18
M.z o o 0,5$

Page 45

from AASHTO Type 3-3:

21915 PATIB. PTG

Globad X Axis
Stabort 1]
fleul Case oi-Tppe 3.3{2D) 316858112 /0.
Cenbid X Q.000
CenrtioidY 5225
Centiond Z 24861
Uoits: kipe.t |
Fx -1.852
Fp 0668
F2 3347
Mx 0583
My 1451
Mz 553

A'ITypc:iil.int :=14.51 klp 'ft

Exhibit 6



Guam DPW: Bile & Pigua

Interior | (continued):

Shear:

__es WSP | Parsons Brinckerhoff
Load & Resistance Factor Rating
Legal Ratings - W6x15 w/ angles

Dead load shear at support face:

VDC.inl :=0.49 kip

_ ed by: MKM, Feb-16
Checked by: QNN, Feb-16

from self weight of components

Maximum live load shear at support face:

from Guam Modified Type 3:

"l <y

Global X Ases

Station 1o
Resut Caze Type 3Mod (2D) 731312740 ¢
Centroid X 0.000;
Centiond Y 5225,
Centioid Z. 2461
Fx ‘9.34;
Fy 0064 ;
2 7208]
My 0204
My 07%6:
Mz 007

VTypele\‘lod.int :=7.286 k"p

from Guam Modified Type 352:

Resuk Case e 352 Mod (20} 203712741
Certioid 0000
Centrond Y R%5;
Carttod 2 24611
[ T
Fx 8425
Fy 43!
Fz 5851 i
Mx 04
My 0878
Mz Se-4

V rypeasantod.int = 6.851 Kip
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from AASHTO Type 3-3:

Viypess.int = 5.485 kip

Global X Auay
Staton 110
Resuk Case b Type 33120} $674 93412 /d1
Conttoad X Q000
Centtod ¥ 5225
Centrond 2 2481
Unats: kipe gt |
Fx -4
Fy 0.063
F2 5466
Mx 0137
My 0497
Mz 1l
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Guam DPW: Bile & Pigua es
Load & Resistance Factor Rating
Legal Ratings - W6x15 w/ angles

rior

Moment:

WSP | Parsons Brinckerhoff

Dead load moment at midspan:

M22118 P32018, P32118

My oy i=2.351 kip- ft

Pre 'ed by: MKM, Feb-16
Checked by: QNN, Feb-16

from self-weight of components

Maximum live load moments at midspan:

from Guam Modified Type 3:

Elements

Coor. Sgs. :
Station 0.
Resuf Case  Type IMod (2D} s146.3012./d0. |
Centioid X 0.000°
Centioid'v 5684
Centioid Z 2243
Unitskips |
Fx 6628
Fy 0933
Fz 1.251.
My 0023
My 1a97}
Mz 5113

A[Typcllj\!orl.crt =19.97 k’l.p 'ft

from Guam Modified Type 352:

Elemerts

Coar Sps.

Station i
Resul Case e 352 Mod (2D} $277 5A12./d1.
Cenhioid X 0.000
Centiod ¥ 66.84
Centroid Z 2.243
Fx 6257
Fy 09863
Fz 1M
Mx 0024
My 183
Mz 4,682

NITypeZiSQ)\[od.vzl :=18.31 kip 'ft
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from AASHTO Type 3-3:

lements
Coor. Sys. Giobal X Axs
Station 0
Resukt Case i Type 33 (2D} 5745.9412./d1
Centrond % 0.000
Centraid Y 6584
Centiond 2 2243
Fx 5310
Fy 0728
Fz 0.962
Mx 0019
My 1553
M2 3975

AITypclil{.c.tt :=15.53 kip- ft
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Guam DPW: Bile & Pigua B_
Load & Resistance Factor Rating
Legal Ratings - W6x15 w/ angles

Shear:
Dead load shear at support:

22100 PI2002 PL102)

Coor. Sys. Global % Axis
Station 110,
Resuk Case oC:
Centroid X 0.000;
Centioid ¥ 6684,
Centioid 2 2243,
Fx 0.029:
Fy 0169
Fz 485}
Mz 0.060;
My 0217,
Me .o,

V pe: eat = 0.485 kip

s  WSP | Parsons Brinckerhoff

Pri_ jed by: MKM, Feb-16
Checked by: QNN, Feb-16

from self weight of components

Maximum live load shear at support:

from Guam Modified Type 3:

| MZ2100 P30z PRoing]
Coor. Sys. Global % Aws |
Station A0
Resut Cate Type 3 Mod [20): 238 4A12./d1.
Centroid X 6.000°
Centiond Y 6684
Conbiod 2 2,243
Fx 4920
Fy 1184
2 408!
Mu 0.422
My 0732

VTprLMIDd.m:t :=4.035 k‘tp

from Guam Modified Type 352:

M0 PP

Coor. Sys. Global X Axts
Station 110
Result Caze 3 352Mod (20} s430.9112 /0.
Centiod X 0.000
Centrod Y 66,84
Centiod Z 2.243
Fx 4,533
Fy 105
Fz 370
Mr 038
My 0852
M2 .085

VTypcB.S‘2]\Iod.v;rt =3.701 kip
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from AASHTO Type 3-3:

[ Mo Pl P T

Coor. Sys. Global X Axs
Station 110
Resuk Case yokType 33 (2D} $118.4112./d0.
Certiond X 6.000
Certroid ¥ 65.64
Centrod 2 2243
Fx -3.832
Fy 0923
2 3138
Mx 0.328
My 0568
Mz 0077

VTyp(t’J&c:L'l. :=3.139 k'i,p
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Guam DPW: Bile & Pigua B Jes WSP | Parsons Brinckerhoff ~ Prg_ Jed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - W6x15 w/ angles

Load factors and impact factors:

Legal load ratings for Strength Limit State use Strength-I Limit State Load factors in
accordance with MBE Table 6A.4.2.2-1:

"/DC = 1.25
V=130 Assuming ADTT < 1,000 (MBE Table 6A.4.4.2.3a-1
in 2013 & 2014 Interims)
IM :=33% Impact factor (dynamic load (MBE 6A.4.4.3)
allowance)
Rating factor formula:
I e D
RF(C,DC,LL)=|| — 2 1o PC (MBE Eq 6A.4.2.1-1)
I Yoo (LL (1 +IM))

Interior ms:

Moment:
RF.\LinLType.‘};\!ad =RF (écs,in,t 'A"’[r.int s 1“[[)(?.1'17( sAJTypcﬁ}Mod.inl) =1.433
R‘F:U.int.Ty]sziS‘zf\[od =RF (¢’cs.int M, ity M pe g » M Type3$‘2;\lml.iut> =1.579
RE ALint. Type33 =RF (Qsc's,int Mg M e ing ?AITypeBS.int) =1.87

Shear:

RFV.int.fI‘ype.‘S;\lmi =RF (‘;bcs.int * Vr.int i VDC‘.int ’ VTypeSAlod.int) =2.031

v

RFV.int."I’ype’BSl:\Ind :=RF ((z)cts.int * ‘;r.in,t y VI)C.ina ’ V’I‘_z/pcz.’iS‘.!;\[od.int) =2.16

RFV.i.ni..TypeB:i =RF <¢(‘s.inl ¢ Vr.int » V DC.int VTypp.’iS.ini) =2.698
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff ~ Pr
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - W6x15 w/ angles

Exterior ms:

Moment:
R‘F",‘L(’JI}LT}/})D:}A[Od =RF (Cbcs.urt * Afr.c.rt *AID(',(zzt sAIType.‘mInd.mr!) =1.233
RFAIJ?.’I?i.TH]IC:iSZ\ fod = RF (@cf:«s.e;rt 'A[r.m:i 1 AJDC.C::! * A’[‘Tyz)f'iisl\luri.m:t) =1.345
RFy, exl. Type3s ™= RF ((vbcs.art * A’Lx&tt s AJDC.G:ITI M Typefi:l.c.z:t) =1.585

Shear:
RF V.ext. Type3ilod =RF (¢cs.c:tt * Vw-.att ’ VDC.c?;L-t 3 VTypc.‘iA[od.e;nt) =3.481
RF V.ext. Type3S2Mad =RF (éc:s.mnt ° Vr.e:zrt ’ VDC.emt ] VTypr,::}SQA[od.e;nt) =3.795

RF V.ext. Type33 ™= RF (¢c.&'.czrt * V‘r.ewl 3 V'DC.«:};N H VTypef.'}lLt’;ztt) =4.474
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff  Pr

ed by: MKM, Feb-16

Load & Resistance Factor Rating Checked by: QNN, Feb-16

Legal Ratings - Measured

Purpose: Determine the Legal Load Rating of the Bile & Pigua bridge beams in accordance
with MBE 6A.4.4 using Guam modified AASHTO legal vehicles and requirements for load

posting in accordance with MBE 6A.8.3.

References:

« MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims

Evaluation Factors for Strength Limit States:

¢:=1.0 Resistance factor already applied in capacity calculations.

Interior ms:

Peine = 1.00 Condition factor for beams in good
condition based on photos

Peint:=1.00 System factor for bridge
with more than 4 girders

Q.Scs.int =max ((-bv,int ¢ qbs.int : OSS) =1

rior ms;
Beert=0.95 Condition factor for beams in fair
condition based on photos
Psept:=1.00 System factor for bridge

with more than 4 girders

Pes.cxpt = MAX (Qsc.t{::ﬂ * ¢7s.@mt s 085) =0.95

Member capacities using Field Measurements:

Interior beams:
Moment: Shear:
M, ,:=58.3 kip- ft Vi =27.3 kip
Moment: Shear:
M, .,:=55.8 kip- ft V,yomi=27.3 kip
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(MBE Table 6A.4.2.3-1)

(MBE Table 6A.4.2.4-1)

(MBE Eq 6A.4.2.1-3)

(MBE Table 6A.4.2.3-1)

(MBE Table 6A.4.2.4-1)

(MBE Eq 6A.4.2.1-3)



Guam DPW: Bile & Pigua es WSP | Parsons Brinckerhoff P ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - Measured

Load effects:

Controlling load effects are determined using a LARSA 4D finite element analysis model with
surface area influence analysis. The beams were modeled as rolled-shapes of the dimensions
measured in the field and 0.80" thick steel plate deck. Compound Element Force results were
used to determine the controlling moment and shear in the combined "beam” which includes
a single rolled-beam and the tributary effective deck plate width, defined as the deck plate
extending half the distance to the adjacent beam (or the free edge in the case of exterior
heams).

ior | )

Moment:
Dead load moment at midspan:

Resuk Case s
Centrosd A 0.000
Certrod Y 5225
Centiod 2 2412
Fx 0.473
Fy Te-3
fz 2e-3
Mx e-3
My 26%
Mz -7e-3
M per ingi=2.696 kip- ft from self-weight of components

Maximum live load moments at midspan:

from Guam Modified Type 3:  from Guam Modified Type 352: from AASHTO Type 3-3:

Compound Element Forces

Elements | M21918 P31818.Pa19151 et [ MATIE P3156 PG

M21918 P31618, F31918)
Coor. Syt GlobalX At | Coar. Sys. Gilobal X A - Coor Sy Global X Ant
Stafion 0 Station 0 Stahon 0
RexhCase  Type 3Mod (2D} 11634212700, ResutCase e 352Mod (2D} 5301 312/ ResukCase  jabType 332D} s769.112/01
Centtad X Q.00 ; Centrond X 0.000° Centiod X 0000
Centiod ¥ 5225, Certrod ¥ 525" Centrod Y 5225
Centiad 2 2412 CentiodZ 2412, Centroid 2 2412
Unks dopr |
Fx 2323{ o IFx 2128 Fx .604
Fy 0.382, Fy 0339 Fy 0293,
Fz 3465 Fz 3188 Fz 2n3
:* :;‘545 Mx 137 Mx 103,
y : My 17.95, M 1527
Mz 0511 M2 0.463 Hi 0398

1,\/ITypeZh’\Iod.int =19.54 kip 'ft AIType:}SL’\Iod.int =17.95 kip '.ft A’ITypeBB.int =15.27 kzp 'ft
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Guam DPW: Bile & Pigua B
Load & Resistance Factor Rating
Legal Ratings - Measured

Shear:

s WSP | Parsons Brinckerhoff

Dead load shear at support face:

M21502 F31802 P3190
Coor. Sys. Global X Axis
Stationy 110
Aesuk Case [
Centrod X 0.000
Centroid Y 5225
Certroid Z 2412
Unds kipsft |
Fx 0.107
Fy 0112
fz 0533
Mx T3
My Q228
Mz Q.07

VDC'.inl :=0.533 kip

from self weight of components

Maximum live load shear at support face:

from Guam Modified Type 3:

Global X Ax:
10
Type IMod (2D} 571 OS2 /0

0.000
Certiod Y 5226
Centroid Z 2412
Fx 5.487
Fy 0130
Fz 7.200
Mx 0.200
My 0.730
Mz 0.042

VTypeBx\Iod.int :=7.200 kzp

from Guam Modified Type 352:

Elsments

Coor. Sys. Global X Axs
Staton 110
Resuk Caze s 352 Mod (2D} 12027412/
Centioid X 0.000
Centrod Y X5
Centiod 2 2412
Fx 8852
Fy 0034
Fz 6.843°
My 0182,
My 0791
Mz 00%

Vrypeasntod.ine = 6-843 kip
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d by: MKM, Feb-16

Checked by: QNN, Feb-16

from AASHTO Type 3-3:

1-Type 33 (2D} 6702412 /01

Centiod % 0.060
Centord Y 225
Cerisod 2 2412
Fx -7.341
Fy 0.095
Fz 5685
Mx 0167
My 0807
Mz Qquozs

V rypeas.iny:=5.685 kip



Guam DPW: Bile & Pigua B¢
Load & Resistance Factor Rating
Legal Ratings - Measured

rior ms:

Moment:
Dead load moment at midspan:

My = 2.554 kip-ft
Maximum live load moments at

from Guam Modified Type 3:

M22118 P32018, P32116

Elements

Coor. Sys. Global X Axis
Station i}
Resuk Case Type 3Mod (2D]. s147.6/112./d0.
Centroid X 0.000
Centrod ¥ 66.87
Centiod 2 2187
Fx 6768
Fy o9e
Fz 1.287
Mx 4e3
My 1994
Mz 5.004

es WSP | Parsons Brinckerhoff

P

ed by: MKM, Feb-16

Checked by: QNN, Feb-16

from self-weight of components

midspan:

from Guam Modified Type 352:

LNt E
Elements

M22118 P12018, P32116)

Coot. Sys. Global X Asis
Station 0
Resuk Case e 352 Mod (2D s279.4/012./d1.
Centrod X 0.000
Centroid Y 66.87
Centroid 2 2187

Fx

Fy 0.842
Fz 1172
Mx Se-3
My 18.28
Mz -4.586

bITy;wlh\lnd.c;rt =19.94 kip 'ft AJTyp(’Z}SQAImLP:rl:: 18.28 kip 'ft
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from AASHTO Type 3-3:

M22118 P32018, P3

Coor. Sys Globat X Axig
Station 0
Resuk Case jak-Type 3-3(20) s747.2A12.4d1.
Centroid X 0.000
CentroidY 66.87
Centroid Z

2187

Fx .

Fy 0717
Fz 0,988
Mx 5e-3
My 1552
Mz 3891

]\/[Typrrlm.c;rt :=15.52 kip 'ft
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Guam DPW: Bile & Pigua BL__es WSP | Parsons Brinckerhoff  Pre_ ’ed by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - Measured

E:!GEE.IQ[ beams (ggnt]'n! !gd)-

Shear:
Dead load shear at support:

T M22102 PI2002. P32

Ve ext :=0.528 kip from self weight of components

Maximum live load shear at support:

from Guam Modified Type 3:  from Guam Modified Type 352: from AASHTO Type 3-3:

| M22102 P32002 P32102
- Sys. Global X Avis Coot. Sys. Global X Avds
Station 110 Station 1410
Resul Case Type IMod (2D} 3114.8M12 /d0. Rasuk Case e 352 Mod (2D]: £246.5A12 /1.
Centroid X 0.000 Centroid X 0.000
Centrod Y 66.87 Certroid ¥ 66.87
Certioid 2 2187 Centicid Z 21497
Fx -4.521 Fx 415 Fx -3.464 )
Fy 1125 Fy -1.025 Fy 0864
Fz 4.024 Fz 3630 Fz 3133
Mx 0404 Wx 0371 Mx 0315,
My 0827 My 0.768° My 0657
Mz 4139 Mz e 411)\29‘ Mz 0112
VTy;x”JA[ml.m:t =4.024 kzp V Type3S2iod.cot "= 3.690 k?’p VTypelm.r‘;rt =3.133 k?.p
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Guam DPW: Bile & Pigua BY__es WSP | Parsons Brinckerhoff  Pre_ ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - Measured

Load factors and impact factors:

Legal load ratings for Strength Limit State use Strength-I Limit State Load factors in
accordance with MBE Table 6A.4.2.2-1:

"/DC:: 1.25
~Li=1.30 Assuming ADTT < 1,000 (MBE Table 6A.4.4.2.3a-1
in 2013 & 2014 Interims)
IM:=33% Impact factor (dynamic load (MBE 6A.4.4.3)
allowance)
Rating factor formula:
Il —
RF(C,DC,LL):=|| C=pc-DC (MBE Eq 6A.4.2.1-1)
| Vs (LL-(1+1IM))

Interior beams:

Moment:
RFAl.ine.Typ(,»a;\lmi =RFE (@5(-3.1',11, <M, it s Mpeings »’\'ITypc:mfod.int) =1.626
RR\l.inl.‘Ty]xi}S‘L\Iod =RF (qbc.s.int * A{r.int 1 AIDC.int 1 AIT}/{)(?SSZ\I{M.int) =1.77
RFM.inLTy]mISf} =RF (‘xﬁvs;int * A‘{r.int 71\"{[)(?‘1':1.( s A'[Typrl}.‘}.inf.) =2.081

Shear:
RFV.EnLTy;m:L\Iod = RF (qbcs.irzt * Vr.int. * VDC.int s VType.’jMod.in.t) =2.139
RFV.int,Ty;m&S‘&\ Tod *= RF (qbt:s;int ¢ ‘/’r.int s Vl)(?.ini ’ V'I‘ypf’I{S&\lod.int) =2.251

RFV.inI..Ty)an}l} =RF (@cs.int * ‘/r,i,nt i V DC.int» VTypﬁ?Sf}.iut) =2.71
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Guam DPW: Bile & Pigua WSP | Parsons Brinckerhoff  Pr d by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Ratings - Measured

Exterior beams:

Moment:
RF M.ext. Type3dlod = RF (¢c’5.01'l * A{r.v.rt M DC.eat M Typt‘&\]()ll.f);l?l) =1.445
RFyp cotrypessaniod ™ BF (Pes.ent * Mrcot s Mpeeats Mrypessantod.cxt) = 1.576
RE 5 p ext. Typess = RF (Descxt "M ent s Mpe eot s Mpypesy ex) =1.857

Shear:
RF V.ext. Type3iod = RF (d’w.emt *Vieats Vc.ents VTychL’\Iad.e;z:t) =3.633
RFV.(:;nt.Type.'{SZAImi :=RF (Q’)cs.ffmt ¢ V‘I‘f;’l!f» s VDCmt * vrTyp[ﬂ%S‘.!A[or!.t?:nt) =3.962

RF Vieat. Typed3 =RF (qﬁcs.&ct * Vr.e;ztt * VDClc;rl H VTygxf.'}.'},z?.d) =4.666
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Guam DPW: Bile & Pigua s WSP | Parsons Brinckerhoff  Pre Jed by: MKM, Feb-16 Exhibit 6
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Rating - W6x15 w/0 angles

Purpose: Determine the Legal Load Rating of the Bile & Pigua bridge beams in accordance
with MBE 6A.4.4 using Guam modified AASHTO legal vehicles assuming the angle bracing
provides no lateral live load distribution.
References:

» MBE - AASHTO Manual for Bridge Evaluation 2nd Edition w/ 2014 Interims
Evaluation Factors for Strength Limit States:

¢:=1.0 Resistance factor already applied in capacity calculations.

Interior beams:

Beine = 1.00 Condition factor for beams in good  (MBE Table 6A.4.2.3-1)
condition based on photos
Dy ime:=1.00 System factor for bridge (MBE Table 6A.4.2.4-1)
with more than 4 girders
¢f’s.i1xt =max ((!f)c.int * ¢s.in( s 085> =1 (MBE Eq 6A421'3)
Exterior beams:
Oppp=0.95 Condition factor for beams in fair (MBE Table 6A.4.2.3-1)

condition based on photos

Dy ppt = 1.00 System factor for bridge (MBE Table 6A.4.2.4-1)
with more than 4 girders

Brs.cat = MAX (Dp oy * Dy o2t ,0.85) =0.95 (MBE Eq 6A.4.2.1-3)

Member capacities using W6x15 & 0.75" deck plate:

Interior beams:
Moment: Shear:
Ajr.int 1= 50.0 k‘ip 'ft Vm-nt = 26.2 ’C'Bp

Exterior ms:
Moment: Shear:
A'jr.e.rt =47.9 kzp 'ft Vr'.t?.'l‘l :=26.2 kip
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Guam DPW: Bile & Pigua B_
Load & Resistance Factor Rating
Legal Rating - W6x15 w/o angles

Load effects:

WSP | Parsons Brinckerhoff

ed by: MKM, Feb-16

Checked by: QNN, Feb-16

Controlling load effects are determined using a LARSA 4D finite element analysis model with
surface area influence analysis. The beams were modeled as W6x15 rolled-beams acting
composite with the 0.75" thick steel deck plate. Compound Element Force results were used
to determine the controlling moment and shear in the combined "beam" which includes a
single W6x15 and the tributary effective deck plate width, defined as the deck plate extending
half the distance to the adjacent W6x15 (or the free edge in the case of exterior beams). This
version of the model used staged construction analysis to remove the angle bracing stiffness
prior to applying the live load analysis, thereby neglecting any live load distribution from the

bracing angles.

Moment:

Dead load moment at midspan:

Elements
Coor. Sys.
Station

Certrod X
Centrad Y
Centiodd Z

Fx
Fy
Fz
Mx
My
Mz

Mg jup=2.429 kip- ft

~ M21918 P31918, P31918]

Resuk Case

Global X Axis
0
Stage 2. Remove Bracing
0.000
5225
2461

-0.400
-Be-3
205
-2e-3
2428

... 9018
from self-weight of components

Maximum live load moments at midspan:

from Guam Modified Type 3:

“MI9ig PRIEIS, PTG

Global X Aurs

Station 0
Resuk Caze Type 3Mod (D) s345.1A12.7d)

Centrond X 0.000
Centtond 'y 5225
Centiond Z 2461
Undtsc ket ]
Fx 0.3%0
Fy 0167
F2 2956
Mx 0657
My 210
Mz Q186

from Guam Modified Type 3S2:

MZ1318 P31818, P31318)
Tilabal = Aves

o

se 352 Mod (2D 478.202./d0.
0000

5225

2461

0326
0102
2872
0651}
1944,
Mz 0133

Mzpypeantod.int=21.10 kip-ft  Mry,eigoni00.me:= 19.44 kip-ft
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from AASHTO Type 3-3:

Compound Element Foices

Elements M21918 P1818, P31918

Coor. Sys. Global X s
Staton i
Resuk Case aType 33 (2D} 5165.8/M2./d0.
Centiod A 000
Centrond Y 52.25
Centrond Z 2461
Fx 0287
Fy 0104
Fz 282
My 0534
My 1645

Mz i 013

AITypeStS.int :=16.46 kip . ft
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Guam DPW: Bile & Pigua BE_ jes WSP | Parsons Brinckerhoff  Pre_ ‘ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Rating - W6x15 w/o angles

Shear:
Dead load shear at support face:

tinily in

Elements

Coor. Sys. Gilobal X Axis
Station 110
Resuk Case Stage 2 Remove Bracing
Centroid X 0.000
Centioid Y 52.25
Centioid Z 2461
Fx 0190
Fy 0053
Fz 0.489
Mx -2e-3
My 0187
Mz oo

Vicuint :=0.489 kip from self weight of components

Maximum live load shear at support face:

from Guam Modified Type 3:  from Guam Modified Type 352: from AASHTO Type 3-3:

Elements M21902 P31802, P31902  |Elements ‘
Coor. Sys. Global X Avis ¢ | Coor. Sys Global X Asds |

: Station 4100 {Station 10

ResutCase  Type 3IMod (2D} s7213/12/d0.F  |Resuk Case s 352Mod (20} s2037/12/d1. . |ResstCase  jabType 3-3 (2D s674.9412/d1.-

Centroid X 0000 [CentroidX 0.000° iCentiod X 0.000 -

Centrod Y 5225, |CentioidY 5225. |CentrodY 52255

' ¢ |CentoidZ 2451 (CentrodZ 2461+

Wonis kipe. |

Fy 21720 |Fx -134175

Fy o043 Py 0280

Fz g2 |Fz 7.300

Mx 0068 {Mx 0,061

My 1349 My 1.281

e (MR o bmo M : oo
VType.’i;\[od.int =9.612 kzp VTymeSZ’\Iodjnt:: 8.962 k’lp VTypeBB.int =7.301 kzp
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Guam DPW: Bile & Pigua

s WSP | Parsons Brinckerhoff  Pr

Load & Resistance Factor Rtmg
Legal Rating - W6x15 w/o0 angles

rior ms:

Moment:

Dead load moment at midspan:

M22118 P32018, P32118]

Station 0.
Result Case Stage 2: Remove Bracing’
Centroid X 0.000'
Centroid ¢ 66.84
Centrioid 2 2243
Fx 0.919!
Fy Je3;
Fz el
Mx Je-3°
My 2247
M2 0.761

Mpe oz =2.247 kip- ft

ed by: MKM, Feb-16

Checked by: QNN, Feb-16

from self-weight of components

Maximum live load moments at midspan:

from Guam Modified Type 3:

Reck Case  Type 3 Mod (2D} £146.3/112./00,
Centroid % 0,000
Centroid ¥ 66,84

A'ITypGZ}AIod.emt =17.54 kf'p °ft

from Guam Modified Type 352:

AITy}xJ:IS?.Mod.e;rt =16.08 k"'p 'ft

|_____M22118 P32018 P321ie)
Coor. Sys. Global X Aus
Station 0.
Resuk Case 30352 Mod [20): $277.5/12./d1.
Certrod X 0000
Certroid Y 66.84
Certioid 2 2243
Fx 2“737 Fx
Fy 0277 Fy
F2 0165 |p
Mx AT
My 16.08 My
e REECH v

Page 61

Resut Case
Centroid X
Centiod Y
Centioid Z
Units: kips, 8

from AASHTO Type 3-3:

Tiobel X fors
0
15 Type 33 (20} $745.9/12 /.

0157
13.64
-4.428

AJTUP(?33.(?I‘l = 13.64 kip 'ft
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Guam DPW: Bile & Pigua B
Load & Resistance Factor Rating
Legal Rating - W6x15 w/o0 angles

Exterior beams (continued):

Shear:

Dead load shear at support:

. Global X Asis
Station -0
Resuk Case Stage 2 Remove Bracing
Centroid X 0.000
Centrod ¥ 66.84
Centroid 2

Unite kips k. =

F T

Fy 0124
Fz 0.440
Mx 0.055
My 0.261

Mz

V b enr = 0.440 kip

s WSP | Parsons Brinckerhoff

Pré_ 'ed by: MKM, Feb-16
Checked by: QNN, Feb-16

from self weight of components

Maximum live load shear at support:

from Guam Modified Type 3:

g G

Coor. Sys. Glabal X Axis |
Station 10,
Resuk Case Type 3 Mod (2D} $146.3/112./d0.
Centod X 0,000
Certiod Y 65.84
Centrod 2 2243
Fx 52631
Fy 0141
Fz 221
Mx 0176
My 2094,
Mz 0.787

VTypeBA[ad.c;rt =2.270 k?-p

from Guam Modified Type 352:

—M22102_P32002, P32100

Coor. Sys Giobal X Axis
Station 1o
Resuk Case 10 352 Mod (2D} s277.5M2./d1.
Centroid 0.000.
Centroid Y 66.84
Centioid 2 2243
Fx 493
Fy 0145
Fz 2083
My 01862
My 145
Mz o

VTypeZiSZMod.m:t :=2.083 k'l.p
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from AASHTO Type 3-3:

Station N0
Resuk Case 18- Type 33 (2D) s745.9M12/d1.°
Centroid % 0.000;
Centiod ¥ 66847
Centioid 2 2243

Fx 413
Fy ALY
Fz 1.7€6
Mx 0137
My 1637
Mz 0615

Virypess.ext = 1.766 kip
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Guam DPW: Bile & Pigua B{_ Jes WSP | Parsons Brinckerhoff ~ Pr_ jed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Rating - Wéx15 w/o angles

Load factors and impact factors:

Legal load ratings for Strength Limit State use Strength-I Limit State Load factors in
accordance with MBE Table 6A.4.2.2-1:

'\flxv = 1.25

vii=1.30 Assuming ADTT < 1,000 (MBE Table 6A.4.4.2.3a-1
in 2013 & 2014 Interims)

IM:=33% Impact factor (dynamic load (MBE 6A.4.4.3)

allowance)
Rating factor formula:
I e D
RF(C,DC,LL):=|| C—ypc-DC (MBE Eq 6A.4.2.1-1)

Interior ms:

Moment:
RE\I.int,Ty;m»‘iMod =RF <¢m.int 'A'Ir‘iul 3A'IDC.ML s AITyp(ﬁ:\Ind.iﬂt) =1.287
RF AM.int.Type3S2Alod =RF (Qf)cs.in.t My i M pein 7AIType382AIod.int> =1.397
RR\[,int.Ty]foi.'i =RF (‘f’cs.int * M, ine s Mpeint J\JTyperIiI}.int) =1.65

Shear:
RF\".inl.Type:}Mod = RF (¢cs.in! * Vr.inl s VDC.iut ) VTypeI!s\Iud.int) =154
RFy i rypeasanton = RE (Deg int* Viint s Voc.int s Vrgpessaatod.int) = 1.651

RF\«'.int.'I‘y;XfHZl =RF (qbcs.int * Vr.int ! vDC’:int ’ V Type.’iti.int) =2.027
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Guam DPW: Bile & Pigua B _Jes WSP | Parsons Brinckerhoff ~ Pre. 'ed by: MKM, Feb-16
Load & Resistance Factor Rating Checked by: QNN, Feb-16
Legal Rating - W6x15 w/o angles

Exterior ms:

Moment:
RF AM.ext. Type3dlod =RF <¢cs.nrt <M rexts M DCext s M Type3A Ind.rxrt) =1.408
RF AM.ext. TypedS2hlod = RF (¢cx.emt 'A’i[lue;rt :A’IDC&( * A Type:}SZ;\lad.mrt> =1.536
RFAI.E:::LTypeBIS =RF <¢c;ﬁ,ef.x:t ‘AII’,El‘t ’AJDC',(?II 7““3[7'3;1;@33.611) =1.81

Shear:
RF V.ext . TypedMod ™ RF (¢CS.(?LEL Vierts Voc.est V’l‘yp&ti.-\lud.&rt) =6.202
RF V.ext. Type3sS2atod *= RF (¢trs.m¢1‘. * Vr.e:tt * VDCNI s VTprZiS‘Z;\Iad.m:l) =6.758

.- —
RF V.ext. Type33 :=RF (QS(‘SJ?.Tt * VTJ?;.L‘( s V])C'.n;rl H VType.’S:}‘e;x't) =7.971
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Exhibit 7

Website: www.dcaguam.com
Email: dca@dcaguam.com

DUENAS . CAMACHO

March 2, 2016

Department of Public Works
Government of Guam

542 North Marine Corps Drive
Tamuning, Guam 96913

Attention: Mr. Glenn Leon Guerrero, Director

Subject: Bile & Pigua Bridges

Re: Temporary Bridge Capacities

Hafa Adai Mr. Leon Guerrero:

We have completed our analysis of the Bile and Pigua bridges based on the as-built conditions of the
two bridges. Parsons Brinkerhoff (PB) and Duenas Camacho & Associates (DCA) conducted field
verification measurements of the as-built conditions of the bridges on February 10, 2016. All findings
regarding steel shapes, steel framing spacing, bracings, plate thicknesses, weld sizes, weld lengths and
weld spacing were documented and presented in the Bridge Inspection Reports for the Bile & Pigua
Bridges prepared by PB. Additionally, the condition of the temporary bridge structures were
documented and presented in the reports.

Attached are the structural calculations for the AASHTO HS20-44 loading conditions on the short span
temporary bridges. A single axle load of 32 kips was applied to the center span of the temporary bridges
and Demand to Capacity ratios computed. The Demand to Capacity ratio dictates whether the bridge
will yield or not, and ranges from 0% to 100%, for structures with no capacity concern. The supporting
beams of the referenced bridges are assumed to act as a composite section with the steel bridge plates,
as they are welded together and act as a single unit. Please note that the bridges were analyzed using the
Load Resistance and Factor Design (LRFD) method, which factors loads. Impact Load factors were not
applied since conditions at the bridge and speed of the vehicles simply do not create impact loads as
defined in AASHTO. (Section 3.6.2.1)

The Demand to Capacity Ratios of the beams directly subjected to the wheel loads are slightly over
100% by only a fraction of 1%. Given the factors of safety built into the applied loads, it is our
professional opinion that the temporary bridge structures are capable of supporting HS20-44 loading
conditions.

Further to the temporary bridge analysis, we performed an additional analysis utilizing the Legal Load
Limits for Guam highways based on the most recently adopted law. Similar to the HS20-44 approach,

1
ENGINEERING * PLANNING * SURVEYING * ENVIRONMENTAL SERVICES * GEOGRAPHIC INFORMATION SYSTEM * CONSTRUCTION MANAGEMENT
GUAM P.0. Box 8900, Tamuning, Guam 96931 / 238 E. Marine Corps Drive, Suite 201 Diamaond Plaza, Hagatfia, GU 96910 / Tel: (671) 477-7991 / Fax: (671) 479-6315
SAIPAN PMB 164 Box 10000 Saipan, CNMI MP 96950 / Chalan Pale Arnold, Ada's Building South Garapan, Saipan 96950 / Tel: (670) 234-9017 / Fax: (670) 234-3842
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March 2, 2016

the bridges were analyzed using the LRFD method with no impact load factors considered. Our
conclusions find that the bridge is capable up supporting legal load limits for Guam with demand to
capacity ratios of 95%.

In conclusion, we find that the temporary bridge structures do meet HS20-44 Loading criteria and also
the legal load limits for Guam Highways and thus, reconfirm the constructability approach included our
plans.

Sincerely,

. Camacho, SE
p Vice President

Enclosures

2

ENGINEERING * PLANNING * SURVEYING * ENVIRONMENTAL SERVICES * GEOGRAPHIC INFORMATION SYSTEM * CONSTRUCTION MANAGEMENT
GUAM P.0. Box 8900, Tamuning, Guam 96931 / 238 E. Marine Corps Drive, Suite 201 Diamond Plaza, Hagatfia, GU 96910 / Tel: (671) 477-7991 / Fax: (671) 479-6315
SAIPAN Caller Box PPP, Suite 164, Salpan, MP 96950 / Chalan Pale Arnold, Ada’s Building South Garapan, Salpan 96950 / Tel: (670) 234-8017 / Fax: (670) 234-3842
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DUENAS .CAMACHO

STRUCTURAL
CALCULATIONS

BILE AND PIGUA BRIDGE
TEMPORARY BRIDGE ANALYSIS
Umatac, Guam

March 3, 2016

ENGINEERING PLANNING SURVEYING CONSTRUCTION MANAGEMENT ENVIRONMENTAL SERVICES
238 East Marine Corps Drive, Diamond Plaza, Suite 201, Hagatna, Guam 96910
Tel: (671)477-7991 Fax: (671)479-6315 email: dca@dcaguam.com
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Wheel Load Calculations

ENGINEERING PLANNING SURVEYING CONSTRUCTION MANAGEMENT ENVIRONMENTAL SERVICES
238 East Marine Corps Drive, Diamond Plaza, Suite 201, Hagatna, Guam 96910
Tel: (671)477-7991 Fax: (671)479-6315 email: dca@dcaguam.com
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HS20-44 Wheel Load

32 kips (on whole axle) 8 kips (per tire)

LSS IS LS A IS SIS SIS SIS SIS S S

The HS20-44 axle load is distributed along two tires on each side, and will be distributed along a
10" x 20" tire patch.

Tire Load = (8 kips) /[(10 in * 20 in) / (144 in"2 / {t"2)]
Tire Load = 5.76 kips / ft*2 = 5760 Ib / ft"2

Guam Tandem Axle Wheel Load (for Tandem Axles More Than 40" Apart)

34 kips (total on both axles)
17 Kips (per axle)

4.25 kips (per tire)

I IS S S S S SIS SIS LSS LS SIS LA S LSS

The Guam tandem axle load is distributed along two tires on each side, and will be distributed along a
10" x 20" tire patch.

Tire Load = (4.25 kips) / [(10 in * 20 in) / (144 in*2 / ft"2)]
Tire Load = 3.06 kips / ft*2 = 3060 b / ft*2

See ETABS model for application of wheel loads.

PROJECT:

Bile and Pigua Bridges

BY: DATE: CHECKED BY: DATE: SUBJECT:

EGS 3/1/2016 TPC 3/1/2016 Wheel Load Calculations

SHEET

OF
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DUENAS -CAMACHO

T

ETABS Analysis Using HS20-44 Wheel
Loads

ENGINEERING PLANNING SURVEYING CONSTRUCTION MANAGEMENT ENVIRONMENTAL SERVICES
238 East Marine Corps Drive, Diamond Plaza, Suite 201, Hagatna, Guam 96910
Tel: (671)477-7991 Fax: (671)479-6315 email: dca@dcaguam.com



MBIA 0-€ gQ3 pejesedeg speo bunsixg enbid a)ig £2-2-91

P~
.
=2
e

>
L

9loc/ec/e 02’51 S10¢ savld



M~
=
Q
e

>
i

MaIA - gqg3-pejeledag speoT bunsixg enbid aiig £2-2-91

9loe/ez/e 0'¢’sl G10C savld



ETABS 2015 15.2.0
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2/23/2016
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ETABS 2015 15.2.0 2/23/2016

00 480.00 600

16-2-23 Bile PiflarEvtisting Raseis Bepaded BBRiltant M22 Diagram (Comb1) [kip-f/ft]
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ETABS 2015 15.2.0 2/23/2016
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DUERAS -CAMACHO

A om w0

AASHTO 2010 Loading Criteria

ENGINEERING PLANNING SURVEYING CONSTRUCTION MANAGEMENT ENVIRONMENTAL SERVICES
238 East Marine Corps Drive, Diamond Plaza, Suite 201, Hagatna, Guam 96910
Tel: (671)477-7991 Fax: (671)479-6315 email: dca@dcaguam.com



SECTION 3: LOADS AND LOAD FACTORS

3-23

3.6.1.2.2--Design Truck

The weights and spacings of axles and wheels for the
design truck shall be as specified in Figure 3.6.1.2.2-1. A
dynamic load allowance shall be considered as specified in
Article 3.6.2.

Except as specified in Articles 3.6.1.3.1 and 3.6.1 4.1,
the spacing between the two 32.0-kip axles shall be varied
between 14.0 ft and 30.0 ft to produce extreme force
effects.

SPAN IN FT
-~ M POS 0.4L T M NEG 0.4L ** M SUPPORT ™ Mss

Figure C3.6.1.2.1-5—Moment Ratios: Notional Model to
HS20 (truck or lane) or Two 24.0-kip Axles at 4.0 ft

1.9
1.8
7
1.6

= 1.5
14
L3

I 1.2
(7]
1.1

0.9
0.8 L 1 1 £ L Il i
g

SPAN IN FT
~Vab - POS - Vab - NEG ¥ Vba - NEG

Figure C3.6.1.2.1-6—Shear Ratios: Notional Model to
HS20 (truck and lane) or Two 24.0-kip Axles at 4.0 ft

Inreviewing Figures C3.6.1.2.1-5 and C3.6.1.2.1-6, it
should be noted that the total design force effect is also a
function of load factor, load modifier, load distribution,
and dynamic load allowance.

© 2010 by the American Association of State Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.

Exhibit 7



3-24

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

J I 1
8.0KiP 320 Kip 320 KiP

‘ [} " L] l|
| 14-0" 10 30-0‘4

]

L 14'-0

6-0

Figure 3.6.1.2.2-1—Characteristics of the Design Truck
3.6.1.2.3—Design Tandem

The design tandem shall consist of a pair of 25.0-kip
axles spaced 4.0 [t apart. The transverse spacing of wheels
shall be taken as 6.0 fi. A dynamic load allowance shall be
considered as specified in Article 3.6.2.

3.6.1.2.4—Design Lane Load

The design lane load shall consist of a load 0f 0.64 klf
uniformly distributed in the longitudinal direction.
Transversely, the design lane load shall be assumed to be
uniformly distributed over a 10.0-ft width. The force
effects from the design lane load shall not be subject to a
dynamic load allowance.

3.6.1.2.5—Tire Contact Area

The tire contact area of a wheel consisting of one or
two tires shall be assumed to be a single rectangle, whose
width is 20.0 in. and whose length is 10.0 in.

The tire pressure shall be assumed to be uniformly
distributed over the contact area. The tire pressure shall be
assumed to be distributed as follows:

e  On continuous surfaces, uniformly over the specified
contact area, and

e On interrupted surfaces, uniformly over the actual
contact area within the footprint with the pressure
increased in the ratio of'the specified to actual contact
areas.

C3.6.1.2.5

The area load applies only to the design truck and
tandem. For other design vehicles, the tire contact area
should be determined by the engineer.

As a guideline for other truck loads, the tire area in
in.> may be calculated from the following dimensions:

Tire width = P/0.8

Tire length = 6.4y(1 + /M/100)

where:

y = load factor

IM = dynamic load allowance percent
P = design wheel load (kip)

© 2010 by the American Association of State Highway and Transportation Officials
All rights reserved. Duplication is a violation of applicable law.
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AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

3.6.1.6—Pedestrian Loads

A pedestrian load of 0.075 ksf shall be applied to all
sidewalks wider than 2.0 ft and considered simultaneously
with the vehicular design live load in the vehicle lane. Where
vehicles can mount the sidewalk, sidewalk pedestrian load
shall not be considered concurrently. If a sidewalk may be
removed in the future, the vehicular live loads shall be applied
at 1 [t from edge-of-deck for design of the overhang, and 2 ft
from edge-of-deck for design of all other components. The
dynamic load allowance need not be considered for
vehicles.

Bridges intended for only pedestrian, equestrian, light
maintenance vehicle, and/or bicycle traffic should be
designed in accordance with AASHTO’s Guide
Specifications for the Design of Pedestrian Bridges.

3.6.1.7—Loads on Railings

Loads on railings shall be taken as specified in
Section 13.

3.6.2—Dynamic Load Allowance: /M

3.6.2.1—General

Unless otherwise permitted in Articles 3.6.2.2 and
3.6.2.3, the static effects of the design truck or tandem,
other than centrifugal and braking forces, shall be
increased by the percentage specified in Table 3.6.2.1-1
for dynamic load allowance.

The factor to be applied to the static load shall be
taken as: (1 + /M/100).

The dynamic load allowance shall not be applied to
pedestrian loads or to the design lane load.

Table 3.6.2.1-1—Dynamic Load Allowance, IM

Component IM
Deck Joints—All Limit States 75%
All Other Components:

o  Fatigue and Fracture Limit State 15%
o All Other Limit States 33%

The application of dynamic [oad allowance for buried
components, covered in Section 12, shall be as specified in
Article 3.6.2.2.

Dynamic load allowance need not be applied to:

* Retaining walls not subject to vertical reactions from
the superstructure, and

e Foundation components that are entirely below
ground level.

C3.6.1.6

See the provisions of Article C3.6.1.1.2 for applying
the pedestrian loads in combination with the vehicular live
load.

C3.6.2.1

Page (/976) contains the basis for some of these
provisions.

The dynamic load allowance (/M) in Table 3.6.2.1-1
is an increment to be applied to the static wheel load to
account for wheel load impact from moving vehicles.

Dynamic effects due to moving vehicles may be
attributed to two sources:

s Hammering effect is the dynamic response of the
wheel assembly to riding surface discontinuities, such
as deck joints, cracks, potholes, and delaminations,
and

s  Dynamic response of the bridge as a whole to passing
vehicles, which may be due to long undulations in the
roadway pavement, such as those caused by
settlement of fill, or to resonant excitation as a result
of similar frequencies of vibration between bridge and
vehicle.

Field tests indicate that in the majority of highway
bridges, the dynamic component of the response does not
exceed 25 percent of the static response to vehicles. Thisis
the basis for dynamic load allowance with the exception of
deck joints. However, the specified live load combination
of the design truck and lane load, represents a group of
exclusion vehicles that are at least 4/3 of those caused by
the design truck alone on short- and medium-span bridges.
The specified value of 33 percent in Table 3.6.2.1-1 is the
product of 4/3 and the basic 25 percent.

© 2010 by the American Association of State Highway and Transportation Officials
All rights reserved. Duplication is a violation of applicable law.
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Loads
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BE IT ENACTED BY THE PEOPLE OF GUAM:

Section 1. Legislative Findings and Intent. [ Liheslaturan Guahan finds
that Guam’s public highways, road, and streets must be protected from undue wear
and tear caused by commercial vehicles that exceed weight limits that the
highways and roads are designed to carry.

I Liheslaturan Gudhan further finds that safe travel of vehicles on the
highways is equally important. It is imperative that commercial vehicles used to
transport material throughout the island are mechanically sound, the operators are
properly licensed, and their loads are properly secured. Safe travel can be further
assured by establishing inspection programs that would serve to verify the weight
of vehicles and their loads, the mechanical soundness of the vehicles, and the
proper securement of loads thereon.

I Liheslaturan Guahan intends to establish the respective authorities and
responsibilities of the Department of Public Works (DPW) and the Department of
Revenue and Taxation (DRT) to stop, inspect, and weigh commercial vehicles
operating on Guam’s roads and highways.

Section 2. § 5101 of Chapter 5, Title 16, Guam Code Annotated, is hereby
amended to read as follows:

“§ 5101.  Definitions.

As used in this Chapter, the following definitions will hold true:

Axle:  The common axis of rotation of one (1) or more wheels,
whether in one (1) or more segments and regardless of the number of wheels
carried thereon.

Axle Group: An assemblage of two (2) or more consecutive axles
considered together in determining their combined load effect on a bridge or
pavement structure.

Axle Load: The total weight transmitted to the road by a single axle.
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Connecting Mechanism: An arrangement of parts interconnecting two
(2) or more consecutive axles to the frame of a vehicle in such a manner as
to equalize the load between the axles.

Continuous Trip Permit: A special permit issued for oversize or
overweight loads, valid for multiple days, multiple routes and/or between
multiple points of destination, for the duration of a specific project, but not
to exceed ninety (90) days, unless deemed warranted otherwise by the DPW
Director.

Gross Combination Weight (GCW): The total weight of the power
unit and the total weight of the towed unit and any load thereon.

Gross Combination Weight Rating (GCWR): The value specified by
the manufacturer as the loaded weight of a combination (articulated) motor
vehicle. In the absence of a value specified by the manufacturer, GCWR will
be determined by adding the GVWR of the power unit and the total weight
of the towed unit and any load thereon. |

Gross Vehicle Weight (GVW): The total weight of the loaded vehicle.
This includes the vehicle itself and the cargo that is loaded within that
vehicle.

Gross Vehicle Weight Rating (GVWR): The value specified by the
manufacturer as the loaded weight of a single motor vehicle.

Gross Weight: The weight of a vehicle and/or vehicle combination
without load, plus the weight of any load thereon.

Height: The total vertical dimension of any vehicle above the ground
surface including any load and load holding device thereon.

Highway: The entire width between the boundary lines of every

publicly maintained surface, when any part thereof is open to the use of the
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public for purposes of vehicular travel; synonymous and interchangeable in
usage with "street".

Length:  The total longitudinal dimension of any vehicle or
combination of vehicles, including any load or load holding devices thereon.
Load: A weight or quantity of anything resting upon a support.

Motor Vehicle: A vehicle which is self-propelled or propelled by
electric power obtained from overhead trolley wires, but not operating upon
rails,

Owner: A person, other than a lienholder, having the property in or
title to a vehicle, including a person entitled to use and possession of a
vehicle subject to a security interest in another person, but excluding a lessee
under a lease not intended as security.

Portable Scales: A movable weighing device.

Primary Road: A primary road is a road with two (2) or more lanes
each way, or any road with at least two (2) contiguous miles with a speed
limit of thirty-five (35) miles per hour or greater.

Scale Tolerance: An allowable variation in the static weight of an
axle load in accordance with, but not exceeding, the precision of the scale
involved.

Secondary Road: A secondary road is any road, paved or unpaved,
that does not meet the definition of “primary road” as herein stated.

Semi-Trailer: A vehicle designed for carrying persons or property and
drawn by a truck-tractor on which parts of its weight and load rests.

Single Axle: An assembly of two (2) or more wheels, whose centers
are on one (1) transverse vertical plane or may be included between two (2)
parallel transverse vertical planes forty (40) inches or less apart extending

the full width of the vehicle.
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Single Axle Weight: The total weight transmitted to the road by a
single axle.

Single Trip Permit: A special permit issued for oversize or
overweight loads, valid for a single trip on a specified route between
predetermined points of origin and destination, and which shall expire
within twenty-four (24) hours.

Special Permit: A written authorization to move or operate on a
highway, a vehicle or vehicles with indivisible load of a size and/or weight
exceeding the limits prescribed for vehicles in regular operation. Said permit
may be for a single trip or for a continuous trip.

Static Scales: An immovable measuring scale, similar to a ruler, that
is attached to the edge of an optical comparator screen.

Tandem Axle: Any two (2) or more consecutive axles whose centers
are more than forty (40) inches and not more than ninety-six (96) inches
apart, and are individually attached and/or articulated from a common
attachment to the vehicle including a connecting mechanism designed to
equalize the load between the axles.

Tandem Axle Weight: The total weight transmitted to the road by a
tandem axle.

Trailer: A vehicle designed for carrying persons or property and
drawn by a motor vehicle which carries no part of the weight and load of the

trailer on its own wheels.

Exhibit 7

Truck: A motor vehicle designed, used or maintained primarily for -

the transportation of property.
Truck-Tractor: A motor vehicle designed for drawing other vehicles,
but not for a load other than a part of the weight of the vehicle and load

drawn.
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Vehicle: A device in, upon or by which any person or property may
be transported or drawn upon a highway.

Vehicle Combination: A truck-tractor and semi-trailer, either with or
without a full trailer, or a truck with one (1) or more full trailers.

Weigh-in-Motion Scales: Weighing-in-Motion (WIM) is, as the name
implies, the process of weighing a vehicle as it is moving along the highway
in an effort to estimate the equivalent static weight of the vehicle.

Wheel Load: The total load transmitted to the road by a wheel. Dual
wheels that share an axle mounting are considered a single wheel for load
requirements.

Width: The total outside transverse dimension of a vehicle, including
any load or load holding devices thereon, but excluding approved safety
devices and tire bulge due to load.”

Section 3. § 5104 of Chapter 5, Title 16, Guam Code Annotated, is hereby
amended to read as follows:

“§ 5104.  Height of Vehicles and Loads.

No vehicle, including any load and load holding devices thereon, shall
exceed a total height of fifteen (15) feet for public roads, streets or
highways.”

Sectiond4. § 5107 of Chapter 5, Title 16, Guam Code Annotated, is hereby
amended to read as follows:

“§ 5107.  Gross Weight, Axle, and Wheel Loads.

No motor vehicle or combination of vehicles equipped wholly with
prneumatic tires, which has a gross weight, an axle load, or a wheel load in
excess of the limits set forth in this Section shall be operated or moved upon
any public road, street, or highway; and no vehicle or combination of

vehicles shall be operated on or moved over any bridge or other highway
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structure if the gross weight, including vehicle and load, exceeds the posted
maximum gross weight limitation for the bridge or other highway structure.

(a)  The total gross weight, in pounds, imposed on any public
road, street, or highway by any axle group on a vehicle or
combination of vehicles shall not exceed the following when the
distance between the first and last axles of the group under
consideration is:

(1) forty (40) inches or less; the axle load shall not
exceed twenty thousand (20,000) pounds;

(2) more than forty (40) inches, but not more than
eight (8) feet; the tandem axle weight imposed shall not exceed
thirty-four thousand (34,000) pounds.

(b)  The total gross weight, in pounds, imposed on any public
road, street, or highway by any axle group on a vehicle or
combination of vehicles shall not exceed that resulting from
application of the Bridge Formula:

W= 500 (LN/(N-1) + 12N + 36) when the distance between
the first and last axles of the axle group under
consideration is over eight (8) feet and where

W= maximum gross weight in pounds carried on any axle
group,

L= distance in feet between the outer axles of any axle
group, to the nearest foot, and

N= number of axles in group under consideration; provided
that two (2) consecutive sets of tandem axles may carry a
gross load of thirty-four thousand (34,000) pounds each

providing the overall distance between the first and last
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axles of such consecutive sets of tandem axles is thirty-

six (36) feet or more; and provided also that the overall

gross weight does not exceed eighty thousand (80,000)

pounds.

(¢) No vehicle or combination of vehicles shall be used or
operated on any public road, street, or highway with:

(1) a load upon any single or tandem axle or
combination of axles which exceeds the carrying capacity of the
axles specified by the manufacturer; or

(2) with a total weight in excess of its designed
capacity as indicated by its designed gross vehicle weights or
gross combination weights.

(d)  The single axle weight shall not exceed twenty thousand
(20,000) pounds.

(e)  The maximum wheel load imposed upon any public road,
street, or highway shall not exceed ten thousand (10,000) pounds.

(f)  The Director of the Department of Public Works (DPW
Director) may place and maintain signs to limit the gross weight of a
vehicle or combination of vehicles traveling over a bridge or other
highway structure in the interest of public safety when it is determined
that the theoretical load carrying capacity of the bridge or structure is
less than the maximum gross vehicular weight allowed by this
Chapter.

(g) The DPW Director may issue an Overweight Vehicle
Load Permit for a vehicle that meets the axle group load requirements
of the formula in Subsection (b) of this Section, but with a gross

vehicle weight in excess of eighty thousand (80,000) pounds. Such

Exhibit 7



N e e o S ~. N ¥ T ~ U OC T 16 -

[ ] e [— et f— ot [ [y omei — [y
< O o0 ~J (@) wn RN (o8 %] — faw]

3]

22

special permit shall be issued in accordance with § 5114 of this

Chapter.”

Section 5. § 5109 of Chapter 5, Title 16, Guam Code Annotated, is hereby
amended to read as follows:

“§5109.  Authority to Stop, Inspect and Weigh Vehicles;
Removal of Excess Loads.

(a)  For purposes of the enforcement of this Chapter, the Director of
Revenue and Taxation (DRT Director) and the DPW Director shall have
such powers of enforcement as may be necessary to implement their
respective responsibilities under this Chapter.

(1) The DRT Director, whose Department is primarily
responsible for implementing and enforcing this Chapter as such
relates to the registration and safety of vehicles, may delegate
enforcement to the Administrator of the Division of Motor
Vehicles/Motor Carrier Safety Assistance Program (DMV/MCSAP).

(2) The DPW Director, whose Department is primarily
responsible for implementing and enforcing this Chapter as such
relates to truck gross weight and the safety and maintenance of
Guam’s public roads, streets and highways, may delegate the
enforcement of this Chapter to the Administrator of the Division of
Highways.

(b)  For the purpose of the safety, welfare and health of the general
public, and the safe transportation of hazardous materials, waste and other
materials on any public road, street or highway, and the enforcement of this
Chapter and of all rules adopted pursuant to this Chapter, the responsibilities
of each agency shall be as follows:

(1)  Department of Revenue and Taxation (DRT):
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(A) inspect business premises, buildings, freight and
equipment of commercial motor carriers;

(B) stop and inspect freight and equipment of all motor
carriers operating on any public road, street or highway, except
that any motor carrier with military cargo shall be permitted to
proceed, unless safety to the general public dictates otherwise,
to the vehicle’s destination for appropriate review therein and
such action shall not be a violation of this Chapter;

(C) inspect shipping papers and hazardous waste
manifests of all motor carriers and persons subject to this
Chapter operating on any public road, street or highway;

(D) during the course of an inspection, weigh any
vehicle and/or combination of vehicles equipped wholly with
pneumatic tires to ensure compliance with the provisions of §
5107(c)(1) and (2) of this Chapter;

(E) whenever a police officer or DMV/MCSAP
inspector, upon inspection of a vehicle and/or load, determines
the existence of a violation, a citation may be issued. The
vehicle may be allowed to proceed directly to its own shop or
facility for correction. When a vehicle is found to be unsafe to
the driver or the public, the police officer or DMV/MCSAP
inspector has the authority to direct the discontinuance of the
vehicle passage and require corrective action on the spot as
appropriate, and such vehicle shall not be allowed back into
normal operations until corrections are made;

(F) every police officer, or DMV/MCSAP inspector

shall assist in the enforcement of this Chapter and of all rules

10
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adopted pursuant to this Chapter and may issue citations for
violations as appropriate; and

(G) fines collected from citations issued by
DMV/MCSAP inspectors for violations of this Subsection shall
be deposited in the Better Public Service Fund and expended in
accordance with § 16101 of Chapter 161, Title 11, Guam Code
Annotated.

(2)  Department of Public Works (DPW):

(A) operate the Truck Enforcement Screening Station
(TESS) Facility located on Route 11 to weigh vehicles and/or
combinations of vehicles operating on Guam’s roads, streets, or
highways;

(B) every police officer or DPW inspector having
reason to believe that the weight or dimension of a vehicle
operating on a public road, street or highway, either with or
without load, is in violation of the provisions of this Chapter,
shall be authorized to require the driver to stop and submit to an
inspection of same by means of portable scales, static scales, or
weigh-in-motion scales, or as otherwise appropriate, except that
any motor carrier with military cargo shall be permitted to
proceed, unless safety to the general public dictates otherwise,
to the vehicle’s destination for appropriate review therein and
such action shall not be a violation of this Chapter. Violations
for any dimensions or GVW in excess of permissible limits, as
established by the provisions of this Chapter, shall be subject to
the penalties cited in § 5112(a) of this Chapter;

11
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(C) whenever a police officer or DPW inspector, upon
weighing a vehicle and load, as provided above, determines that
the GVW exceeds allowable limits, such police officer or DPW
inspector may require the driver to stop the vehicle in a suitable
area where corrective action can be determined by the police
officer or DPW inspector. Corrective action may include
removal of the non-conforming portion of the load and
distribution to another vehicle, or allowance of the vehicle to
proceed to another location for unloading. Nothing herein is
intended to waive any applicable fines;

(D) every police officer or DPW inspector shall assist
in the enforcement of this Chapter and of all rules adopted
pursuant to this Chapter and issue citations for violations as
appropriate;

(E) fines collected from citations issued by DPW
inspectors for violations of this Subsection shall be deposited in
the TESS Facility Fund, and shall be expended in accordance
with § 5118 of this Chapter.

Any driver of a vehicle who fails or refuses to stop and submit

the vehicle, either with or without load, to an inspection and/or weighing, or

who fails or refuses when directed by a police officer, DMV inspector, or

DPW inspector upon inspection and/or weighing of the vehicle to

discontinue the operation of the vehicle and otherwise comply with the

provisions of this Section shall be guilty of a civil violation. Each violation

for failure or refusal to stop and submit the vehicle to an inspection and/or

take subsequent corrective actions shall be subject to the following:
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(1) a first violation shall be subject to a penalty of One
Hundred Dollars ($100.00);

(2) a second violation of the provisions of this Subsection
within a six (6) month period from the date of the first violation shall
be subject to a penalty of Two Hundred Dollars ($200.00);

(3) a third violation of the provisions of this Subsection
within a six (6) month period from the date of a second violation shall
be subject to a penalty of Five Hundred Dollars ($500.00);

(4) a fourth violation of the provisions of this Subsection
within a six (6) month period from the date of the third violation shall
be subject to a penalty of One Thousand Dollars ($1,000.00) and the
operator shall be subject to revocation of their driver’s license.”

Section 6. § 5112 of Chapter 5, Title 16, Guam Code Annotated, is hereby
amended to read as follows:

“§5112.  Penalties.

(a)  Every person, entity or organization convicted of a violation of
any of the provisions of this Chapter for which another penalty is not
provided shall be guilty of a civil violation and subject to a penalty of up to
Five Hundred Dollars ($500.00). Every person, entity or organization found
to be in violation of the weight limitations established in this Chapter shall
be subject to the following:

(1)  for a first violation, such person, entity or organization
shall be guilty of a civil violation and punished by a fine of up to Five
Hundred Dollars ($500.00) and Twenty-five Cents ($0.25)/pound over
the maximum allowable load authorized in § 5107;

(2)  for a second violation within a six (6) month period from

the date of the first violation, such person, entity or organization shall

13
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be guilty of a civil violation and punished by a fine of up to Seven
Hundred Fifty Dollars ($750.00) and Fifty Cents ($0.50)/pound over
the maximum allowable load authorized in § 5107; and
(3)  should a person, entity or organization be found guilty of
a third violation of the weight limitations established by this Chapter
within six (6) months after a second violation, such person, entity or
organization shall be guilty of a civil violation and subject to fine of
not less than One Thousand Dollars ($1,000.00) and Seventy-five
Cents ($0.75)/pound over the maximum allowable load authorized in
§ 5107; and the responsible party, as defined in Subsection (d) of this
Section, may have their Guam business license revoked in accordance
with the following:
(A) The Director of the Department of Public Works
(DPW Director) shall notify the responsible party (respondent),
in writing, of the finding of a third violation of this Section.
(B) The respondent may request, in writing, an
administrative hearing to dispute the findings of the Director.
Said request for a hearing must be delivered, in writing, to the
Office of the DPW Director within fifteen (15) calendar days
from the date of receipt of the DPW Director’s findings.
(C) Notwithstanding § 9220 of Chapter 9 of Title 5,
Guam Code Annotated, the hearing sha/l be conducted by the
DPW Director who shall be the hearing officer. The Office of
the Attorney General or a Special Assistant Attorney General,
appointed by the Attorney General, shall assist in providing
advice to the DPW Director when matters of law arise. The

hearing process shall be subject to the procedures of Chapter 9

14
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of Title 5, Guam Code Annotated, with the exception noted
above, to § 9220 of the same. The findings of the Director,
upon the delivery to the respondent, shall fulfill the
requirements of § 9201 of Chapter 9 of Title 5, Guam Code
Annotated.

(D) In the event that the DPW Director affirms the
finding of a third violation is valid, or if no hearing is requested
in writing within fifteen (15) calendar days from the date of
receipt of the findings by the respondent, the DPW Director
may request, in writing, that the appropriate licensing entity
revoke the respondent’s license to do business on Guam
immediately, for a period of up to three (3) years, as determined
by the Director. Upon receipt of the DPW Director’s written
recommendation, the appropriate licensing entity may suspend
such license to do business on Guam in accordance with the
recommendation of the DPW Director. The hearing required of
this Subsection shall fulfill the requirements to suspend a
business license found in Chapter 9 of Title 5 GCA.

(4)  Any person found to be in violation of the dimensional

limitations established by this Chapter shal/l be guilty of a civil

violation and subject to the following:

[f the excess dimension (length or width) is as follows, the fine

shall be:

Upto 5 feet $50.00

Over 5 feet and up to 10 feet $100.00
Over 10 feet and up to 15 feet $150.00
Over 15 feet $200.00,

15
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plus $10.00 for each additional foot.

(5)  Any person who commits any of the acts prohibited by
this Section or any rules adopted to enforce this Chapter where no
penalty is provided for shall be guilty of a civil violation and shall be
fined not less than Five Hundred Dollars ($500.00), as determined by
the DPW Director.

(b)  All fines levied by a DMV/MCSAP inspector in accordance
with the applicable provisions of this Chapter shall be deposited in the
Better Public Service Fund of the Department of Revenue and Taxation, to
be used by the Division of Motor Vehicles in accordance with § 16101 of
Chapter 16, Title 11, Guam Code Annotated.

(c)  All fines levied by a DPW/TESS inspector and any permits and
administrative fees collected by the Department of Public Works in
accordance with this Chapter shal/ be deposited in the TESS Facility Fund
and shall be expended in accordance with § 5118 of this Chapter.

(d) Responsible Party.

(1)  Import Shipping Containers Under Seal. Any importer or
consignee, whether an individual or an entity, organization, or
company, whose shipping container placed under seal has been
determined to be in violation of § 5107 of this Chapter shall be
responsible for any fine, penalty, handling, additional transportation
or other associated cost (including storage).

(2)  Export Shipping Containers Under Seal. Any exporter,
whether an individual or an entity, organization, or company, whose
shipping container placed under seal has been determined to be in

violation of § 5107 of this Chapter shall be responsible for any fine,
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penalty, handling, additional transportation or other associated cost

(including storage).

(3) Local Containers Under Seal. Any individual and any
organization, entity, or company loading a shipping container under
seal not designated for export that has been determined to be in
violation of § 5107 of this Chapter shall be responsible for any fine,
penalty, handling, additional transportation or other associated cost
(including storage).

(4) All Other Local Transport Not Under Seal. Any
individual or any cargo transporting entity, organization, or company
determined to be in violation of § 5107 of this Chapter shall be
responsible for any fine, penalty, handling, additional transportation
or other associated cost (including storage) prescribed in this Section.
(e) The fine schedules of the Superior Court of Guam and the

Commercial Vehicle Safety Alliance (CVSA) for violations cited during
roadside inspections, and the method for penalty assessment outlined in the
Federal Uniform Fine Assessment (UFA) Program, specifically for
violations identified as a result of a Compliance Review, are hereby adopted
pursuant to fines and fees as applicable to Guam.

(f)  For the purposes of this Section, person means the driver of the
vehicle, unless the driver is an employee and is operating the vehicle in the
scope and course of employment, in which case person means the employer
of the driver. In the case of the transportation of a sealed container or
transportation by flatrack, person means:

(1)  the individual or company the cargo is consigned to; or

(2)  the individual or company located on Guam shipping the

cargo.
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The owner of the vehicle or combination of vehicles may request the
operator be held harmless and the citation be transferred to that owner of the
vehicle or combination of vehicles. The consignee or the shipper shall not be
cited if the power units’ (tractors’) drive axle group is overweight, and the
weight is not more than that allowed for a tandem axle with any applicable
tolerances.

(g) All permit and administrative fees, fines and reimbursements
generated under this Chapter (applicable to the Department of Public Works)
shall be deposited in the Tess Facility Fund, and shall not lapse at the end of
the fiscal year, but shall roll over into the next fiscal year or until expended
in accordance with § 5118 of this Chapter.”

Section 7. § 5114 of Chapter 5, Title 16, Guam Code Annotated, is hereby

amended to read as follows:

“§ 5114.  Permits for Excess Size and Weight.

(a) A surety bond in a minimum amount of Five Hundred Dollars
($500.00), or proper evidence of adequate insurance, must be filed with the
Director of Public Works before a permit will be issued for transporting
over-width, over-length or over-weight loads on the highway, except when
the applicant is a territorial or federal government agency.

(b)  The Director of Public Works, or his authorized representative,
may in his discretion, upon application in writing and good cause being
shown therefore, issue a special permit in writing authorizing the applicant
to operate or move a vehicle or combination of vehicles of a size or weight
exceeding the maximum specified in this Chapter, or otherwise not in
conformity with the provisions of this Chapter, upon the highways of Guam.

A permit issued under this Section shall not authorize the operation or

18

Exhibit 7



moving of any vehicle or combination of vehicles without the compliance
with Chapter 7 of this Title.

(c)  The application for any such permit shall specifically describe
the vehicle or combination of vehicles and load to be operated or moved,
and the particular highways for which the permit to operate is requested, and
whether such permit is requested for a single trip, or for continuous
operation for a designated period of time.

(d)  The Director of Public Works, or his authorized representative,
is authorized to issue or withhold such permit at his discretion, or, if such a
permit is issued, to limit the number of trips or to establish time limitations
within which the vehicles described may be operated, or to prescribe the
conditions of the operations of such vehicle or vehicles when necessary to
assure against undue damage to the highway foundations, surfaces or
structures, and may require such undertaking or other security as may be
deemed necessary to compensate for any injury to any such highway
foundations, surfaces or structure. Each permit shall be valid only for a
designated number of consecutive calendar days as specified in the permit,
but in no event shall a permit be granted for a period longer than ten (10)
days.

(¢) At the discretion of the Director of Public Works or his
authorized representative, blanket permits will be issued for over-sized
vehicles presently on island, and said over-sized vehicles may be subject to
time-of operations restrictions.

(f)  Every such permit shall be carried in the vehicle or combination
of vehicles to which it refers and shall be open to inspection by any police
officer. It shall be unlawful for any person to violate any of the terms or

conditions of such permits.
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(g) All permitted vehicle or combination of vehicles to which it
refers must display two (2) warning signs in addition to the permit number.
Each warning sign shall consist of black letters at least twelve inches (12)
high and not less that one and a half inches (1%4”) wide on a yellow
background. The sign shall state “OVERSIZED LOAD” or “WIDE LOAD,”
as provided in the permit, and include the permit number. One sign will
either be bumper-mounted or roof-mounted. If one of the signs is roof-
mounted, then the other sign must be at the rear of the towed unit or at the
rear of the load. The permit number shall consist of black letters at least ten
inches (10”) high and not less than one and a half inches (1%”) wide.
Clearance lights are also required during night time travel. Voids (holes)
may be cut in the warning signs, as the signs must not cover any vehicle
light or reflector.

(h) A fee shall be charged for each permit issued by the DPW
Director as follows:

(1) Single trip permit for oversize and overweight loads:

Fifty Dollars ($50.00).

(2) Continuous trip permit for oversize and overweight
loads: One Hundred Dollars ($100.00).

All permits may include date, time and route restrictions as
determined by the DPW Director. Such fees shall be deposited in the TESS
Facility Fund of the Department of Public Works, and shall be expended in
accordance with § 5118 of this Chapter.

() Any vehicle issued with a permanent special equipment license
or requiring a special permit, as required under this Chapter, shall be
prohibited from operating on the highways during the hours of 7:00 to 9:00
a.m., 12:00 to 1:00 p.m., and 4:00 to 6:00 p.m., Mondays through Fridays,
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except in cases of emergencies or at the direction of the Director of Public

Works.”

Section 8. A new § 5118 is hereby added to Chapter 5, Title 16, Guam
Code Annotated, to read as follows:

“§5118.  Truck Enforcement Screening Station (TESS) Facility
Fund.

Notwithstanding any law to the contrary, a revolving fund, designated
as the TESS Facility Fund (Fund), shall be established separate and apart
from other funds of the government of Guam, and separate records shall be
kept therefore. The Director of Public Works shall administer the Fund and
shall issue vouchers properly certifying the use of the Fund’s monies. The
DPW Director is authorized to use revenues in the Fund and any interest
derived therefrom for the operation and maintenance of the TESS Facility,
or to establish, operate and maintain similar compliance facilities or
programs. All monies in the Fund are hereby appropriated and are not
subject to / Maga'lahi’s transfer authority.”

Section 9. Severability. If any provision of this law or its application to
any person or circumstance is found to be invalid or contrary to law, such
invalidity shall not affect other provisions or applications of this law that can be
given effect without the invalid provisions or application, and to this end the
provisions of this law are severable.

Section 10. Effective Date. This Act shall become effective sixty (60)

days after enactment.
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o Part Number: 1926

o Part Title: Safety and Health Regulations for Construction

e Subpart: cc

e Subpart Title: Cranes & Derricks in Construction

o Standard Number: 1926.1408

o Title: Power line safety (up to 350 kV)--equipment operations.
e GPO Source: e-CFR

1926.1408(a)
Hazard assessments and precautions inside the work zone. Before beginning equipment operations, the employer must:

1926.1408(a)(1)
Identify the work zone by either:

1926.1408(a){1)(i)
Demarcating boundaries (such as with flags, or a device such as a range limit device or range control warning device) and prohibiting the operator from
operating the equipment past those boundaries, or

1926.1408(a)(1)(ii)
Defining the work zone as the area 360 degrees around the equipment, up to the equipment's maximum working radius.

1926.1408(a)(2)
Determine if any part of the equipment, load line or load (including rigging and lifting accessories), if operated up to the equipment's maximum working
radius in the work zone, could get closer than 20 feet to a power line. If so, the employer must meet the requirements in Option (1), Option (2), or Option
(3) of this section, as follows:

1926.1408(a)(2)(1)
Option (1)--Deenergize and ground. Confirm from the utility owner/operator that the power line has been deenergized and visibly grounded at the worksite. |

1926.1408(a)(2)(ii)
Option (2)--20 foot clearance. Ensure that no part of the equipment, load line, or load (including rigging and lifting accessories), gets closer than 20 feet to
the power line by implementing the measures specified in paragraph (b) of this section.

1926.1408(a)(2)(iil)
Option (3)--Table A clearance.

1926.1408(a)(2)(iii)(A)
Determine the line's voltage and the minimum approach distance permitted under Table A (see § 1926.1408).

1926.1408(a)(2)(iii)(B)
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Determine if any part of the equipment, load line or load (including rigging and lifting accessories), while operating up to the equipment's maximum working
radius in the work zone, could get closer than the minimum approach distance of the power line permitted under Table A (see § 1926.1408). If so, then the
employer must follow the requirements in paragraph (b) of this section to ensure that no part of the equipment, load line, or load (including rigging and
lifting accessories), gets closer to the line than the minimum approach distance.

1926.1408(b)
Preventing encroachment/electrocution. Where encroachment precautions are required under Option (2) or Option (3) of this section, all of the following
requirements must be met:

1926.1408(b)(1)
Conduct a planning meeting with the operator and the other workers who will be in the area of the equipment or load to review the location of the power
line(s), and the steps that will be implemented to prevent encroachment/electrocution.

1926.1408(b)(2)
If tag lines are used, they must be non-conductive. |

1926.1408(b)(3)
Erect and maintain an elevated warning line, barricade, or line of signs, in view of the operator, equipped with flags or similar high-visibility markings, at 20
feet from the power line (if using Option (2) of this section) or at the minimum approach distance under Table A (see § 1926.1408) (if using Option (3) of
this section). If the operator is unable to see the elevated warning line, a dedicated spotter must be used as described in § 1926.1408(b)(4)(ii) in addition to
implementing one of the measures described in § § 1926.1408(b)(4)(i), (iil), (iv) and (v).

1926.1408(b)(4)
Implement at least one of the following measures:

1926.1408(b)(4)(7)
A proximity alarm set to give the operator sufficient warning to prevent encroachment.

1926.1408(b)(4)(il)
A dedicated spotter who is in continuous contact with the operator. Where this measure is selected, the dedicated spotter must:

1926.1408(b)(4)(ii)(A)
Be equipped with a visual aid to assist in identifying the minimum clearance distance. Examples of a visual aid include, but are not limited to: A clearly visibleg
line painted on the ground; a clearly visible line of stanchions; a set of clearly visible line-of-sight landmarks (such as a fence post behind the dedicated :
spotter and a building corner ahead of the dedicated spotter).

1926.1408(b)(4)(ii)(B)
Be positioned to effectively gauge the clearance distance.

1926.1408(b)(4)(ii)(C)
Where necessary, use equipment that enables the dedicated spotter to communicate directly with the operator. |

1926.1408(b)(4)(ii)(D)
Give timely information to the operator so that the required clearance distance can be maintained. |

1926.1408(b)(4)(iii)
A device that automatically warns the operator when to stop movement, such as a range control warning device. Such a device must be set to give the
operator sufficient warning to prevent encroachment.

1926.1408(b)(4)(iv)
A device that automatically limits range of movement, set to prevent encroachment.

1926.1408(b)(4)(v)
An insulating link/device, as defined in § 1926.1401, installed at a point between the end of the load line (or below) and the load.

1926.1408(b)(5)
The requirements of paragraph (b)(4) of this section do not apply to work covered by subpart V of this part.

1926.1408(c)
Voltage information. Where Option (3) of this section is used, the utility owner/operator of the power lines must provide the requested voitage information
within two working days of the employer's request.
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1926.1408(d)
Operations below power lines.

1926.1408(d)(1)
No part of the equipment, load line, or load (including rigging and lifting accessories) is allowed below a power line unless the employer has confirmed that
the utility owner/operator has deenergized and (at the worksite) visibly grounded the power line, except where one of the exceptions in paragraph (d)(2) of
this section applies.

1926.1408(d)(2)
Exceptions. Paragraph (d)(1) of this section is inapplicable where the employer demonstrates that one of the following applies:

1926.1408(d)(2)(i)
The work is covered by subpart V of this part.

1926.1408(d)(2)(if)
For equipment with non-extensible booms: The uppermost part of the equipment, with the boom at true vertical, would be more than 20 feet below the
plane of the power line or mare than the Table A of this section minimum clearance distance below the plane of the power line.

1926.1408(d)(2)(iii)
For equipment with articulating or extensible booms: The uppermost part of the equipment, with the boom in the fully extended position, at true vertical,
would be more than 20 feet below the plane of the power line or more than the Table A of this section minimum clearance distance below the plane of the
power line.

1926.1408(d)(2)(iv)
The employer demonstrates that compliance with paragraph (d)(1) of this section is infeasible and meets the requirements of § 1926.1410.

1926.1408(e)
Power lines presumed energized. The employer must assume that all power lines are energized unless the utility owner/operator confirms that the power line§
has been and continues to be deenergized and visibly grounded at the worksite. !

1926.1408(f)
When working near transmitter/communication towers where the equipment is close enough for an electrical charge to be induced in the equipment or
materials being handled, the transmitter must be deenergized or the following precautions must be taken:

1926.1408(f)(1)
The equipment must be provided with an electrical ground. |

1926.1408()(2)
If tag lines are used, they must be non-conductive.

1926.1408(g)
Training.

1926.1408(g)(1)
The employer must train each operator and crew member assigned to work with the equipment on all of the following:

1926.1408(g)(1)(1)
The procedures to be followed in the event of electrical contact with a power line. Such training must include: i

1926.1408(g)(1)(1)(A)
Information regarding the danger of electrocution from the operator simultaneously touching the equipment and the ground.

1926.1408(g)(1)(i)(B)
The importance to the operator's safety of remaining inside the cab except where there is an imminent danger of fire, explosion, or other emergency that
necessitates leaving the cab.

1926.1408(g)(1)(i)(C)
The safest means of evacuating from equipment that may be energized.

1926.1408(g)(1)(i)}(D)
The danger of the potentially energized zone around the equipment (step potential).
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1926.1408(g)(1)(i)(E)
The need for crew in the area to avoid approaching or touching the equipment and the load.

1926.1408(g)(1)(i)(F)
Safe clearance distance from power lines.

1926.1408(g)(1)(ii)
Power lines are presumed to be energized unless the utility owner/operator confirms that the power line has been and continues to be deenergized and
visibly grounded at the worksite.

1926.1408(g)(1)(iii)
Power lines are presumed to be uninsulated unless the utility owner/operator or a registered engineer who is a qualified person with respect to electrical
power transmission and distribution confirms that a line is insulated.

1926.1408(g)(1)(iv)
The limitations of an insulating link/device, proximity alarm, and range control (and similar) device, if used.

1926.1408(g)(1)(v)
The procedures to be followed to properly ground equipment and the limitations of grounding.

1926.1408(g)(2)
Employees working as dedicated spotters must be trained to enable them to effectively perform their task, including training on the applicable requirements
of this section.

1926.1408(g)(3)
Training under this section must be administered in accordance with § 1926.1430(g).

1926.1408(h)
Devices originally designed by the manufacturer for use as: A safety device (see § 1926.1415), operational aid, or a means to prevent power line contact or :
electrocution, when used to comply with this section, must meet the manufacturer's procedures for use and conditions of use. '

" TABLE A—MINIMUM CLEARANCE DISTANCES

Voitage Minimum clearance distance
(nominal, kV, alternating current) (feet)

up to 50 10

over 50 to 200 15

over 200 to 350 20

over 350 to 500 25

over 500 to 750 35

over 750 to 1,000 45

over 1,000 (as established by the utility owner/operator or registered
professional engineer who is a qualified person with respect to
electrical power transmission and distribution).

Note: The value that follows "to" is up to and includes that value. For example, over 50 to 200 means up to and including 200kV.

[75 FR 48142, August 9, 2010]
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