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APPENDIX B

Cost Estimates

e Renovation
e Replacement




ESTIMATED CONSTRUCTION COST

HAINES LUTAK DOCK - RENOVATE EXISTING BARGE BERTH

Haines Lutak Dock Ro Ro Condition Assessment
Project No.: 2573.01

NO. PAY ITEM DESCRIPTION UNIT |QuanTITY| UNIT AMOUNT
PRICE
1 |MOB AND DEMOB LS 1 $500,000 $500,000
2 |EROSION AND POLLUTION CONTROL LS 1 $31,250 $31,250
3 |SILT CURTAIN - BOOM LS 1 $100,000 $100,000
SUB TOTAL MOB AND DEMOB $631,250
4 |INSTALL SACRIFICAL ANODES EA 71 $1.200 $85,200
5 |COAT TRANSFER BRIDGE FLOAT SF 4,000 $15 $60,000
6 |MARINE CRANE TO LIFT FLOAT LS 1 $50,000 $50,000
7 |COAT TRANSFER BRIDGE SF 29,000 $20 $580,000
REPLACE NORTH END BERTH DOLPHIN
8 |TIMBERS EA 18 $2,000 $36,000
REPLACE SOUTH END BERTH DOLPHIN
9 |TIMBERS EA 18 $2,000 $36,000
10 |REPLACE SIDE TIE DOLPHIN TIMBERS EA 36 $2,000 $72,000
11 |REPAIR NORTH BEARING LS 1 $25,000 $25,000
12 |REPLACE TRANSFER BRIDGE DECKING LS 1 $5,000 $5,000
SUB TOTAL CONSTRUCTION $949,200
A |DESIGN (10% OF CONSTRUCTION) LS 1 $158,045
PERMITTING CLEAN WATER ACT SECTION
B |10 AND 404 LS 1 $20,000 $20,000
CONSTRUCTION ADMINISTRATION (6% OF
C |CONSTRUCTION) LS 1 $94,827
SUB TOTAL ENGINEERING AND ADMIN $272,872
TOTAL CONSTRUCTION & ENGINEERING COST: $1.853,322
25% CONTINGENCY: $463,331
TOTAL: $2,317,000

Date: January 2018
Page 1 of 1



ESTIMATED CONSTRUCTION COST

HAINES LUTAK DOCK - NEW BARGE RAMP OPTION 2

NO. PAY ITEM DESCRIPTION UNIT QUANTITY UNIT AMOUNT
PRICE
1 |MOB AND DEMOB LS 1 $2,500,000 $2,500,000
2 [CONSTRUCTION SURVEY LS 1 $150,000 $150,000
3 |PROTECTED SPECIES OBSERVER LS 1 $100,000 $100,000
4 |EROSION AND POLLUTION CONTROL LS 1 $25,000 $25,000
5 |SILT CURTAIN - BOOM LS 1 $100,000 $100,000
SUB TOTAL MOB AND DEMOB $2,875,000
6 [DEMOLITION OF EXISITNG RO RO RAMP LS 1 $35,000 $35,000
DEMOLITION OF BUILDINGS AND TOWER
7 _|STRUCTURE LS 1 $20,000 $20,000
SUB TOTAL DEMOLITION $55,000
8 |FURNISH 30" DIAMETER PIPE PILES LF 1,280 $258 $330,240
INSTALL 30" DIAMETER PILING IN ROCK
9 |[SOCKET EA 16 $25,000 $400,000
10 [FURNISH 18" DIAMETER PIPE PILES LF 320 $106 $33,920
INSTALL 18" DIAMETER PILING IN ROCK
11 [SOCKET EA 4 $20,000 $80,000
12 [FURNISH AND INSTALL TENSION ANCHOR EA 14 $35,000 $490,000
13 [FURNISH AND INSTALL 3 PILE DOLPHINS EA 2 $140,000 $280,000
14 [FURNISH AND INSTALL 4 PILE DOLPHINS EA 2 $210,000 $420,000
15 [FURNISH AND INSTALL ABUTMENT PILE CAP LS 1 $30,000 $30,000
16 [FURNISH AND INSTALL TRANSFER BRIDGE LS 1 $1,120,000 $1,120,000
FURNISH AND INSTALL TRANSFER BRIDGE
17 [FLOAT LS 1 $600,000 $600,000
18 [FURNISH AND INSTALL LIFE RINGS EA 4 $1,200 $4,800
FURNISH AND INSTALL FIRE
19 [EXTINGUISHERS EA 4 $1,200 $4,800
20 |FURNISH AND INSTALL 150# ANODES EA 69 $1,200 $82,800
21 |FURNISH AND INSTALL MECH BUILDING LS 1 $60,000 $60,000
22 |ELECTRICAL, MECHANICAL, AND LIGHTING LS 1 $315,600 $315,600
SUB TOTAL CONSTRUCTION $4,252,160

Haines Lutak Dock Ro Ro Ramp Condition Assessment
Project No.: 2573.01

Date: January 2018
Page 1 of 2



ESTIMATED CONSTRUCTION COST

HAINES LUTAK DOCK - NEW BARGE RAMP OPTION 2

Haines Lutak Dock Ro Ro Ramp Condition Assessment
Project No.: 2573.01

NO. PAY ITEM DESCRIPTION UNIT QUANTITY UNIT AMOUNT
PRICE
TOTAL CONSTRUCTION $7,182,160
A |DESIGN UPLAND SURVEY LS 1 $55,000 $55,000
B [DESIGN HYDROGRAPHIC SURVEY LS 1 $20,000 $20,000
C [DESIGN GEOTECH PROGRAM LS 1 $140,000 $140,000
D |DESIGN (10% OF CONSTRUCTION) LS 1 $718,216 $718,216
PERMITTING CLEAN WATER ACT SECTION
E |10 AND 404 LS 1 $20,000 $20,000
F |PERMITTING NMFS IHA LS 1 $80,000 $80,000
G |PERMITTING NEPA LS 1 $100,000 $100,000
CONSTRUCTION ADMINISTRATION (6% OF
H [CONSTRUCTION) LS 1 $430,930 $430,930
SUB TOTAL ENGINEERING AND ADMIN $1,564,146
TOTAL CONSTRUCTION & ENGINEERING COST: $8,746,306
25% CONTINGENCY: $2,186,577
TOTAL: $10,933,000

Date: January 2018
Page 2 of 2



ESTIMATED CONSTRUCTION COST

HAINES LUTAK DOCK - NEW BARGE RAMP OPTION 3

NO. PAY ITEM DESCRIPTION UNIT QUANTITY UNIT AMOUNT
PRICE
1 [MOB AND DEMOB LS 1 $2,500,000 $2,500,000
2 |[CONSTRUCTION SURVEY LS 1 $150,000 $150,000
3 |[PROTECTED SPECIES OBSERVER LS 1 $100,000 $100,000
4 [EROSION AND POLLUTION CONTROL LS 1 $25,000 $25,000
5 [SILT CURTAIN - BOOM LS 1 $100,000 $100,000
SUB TOTAL MOB AND DEMOB $2,875,000
6 [DEMOLITION OF EXISTING RO RO RAMP LS 1 $35,000 $35,000
DEMOLITION OF PILE CAPS AND MISC
7 [STRUCTURE LF 200 $510 $102,000
DEMOLITION OF BUILDINGS AND TOWER
8 |STRUCTURE LS 1 $20,000 $20,000
9 [DEMOLITION OF SHEET PILE WALLS SF 42,195 $3.50 $147,681
10 [DEMOLITION OF EXISTING FENDERS EA 2 $2,000 $4,000
11 [DEMOLITION OF EXISTING FENDER PILES EA 2 $2,500 $5,000
EXCAVATION AND DISPOSAL OF EXISTING
12 |FILL CY 35,652 $15 $534,780
13 [DREDGING AND DISPOSAL CY 8,407 $24 $201,778
SUB TOTAL DEMOLITION $1,050,239
FURNISH AND INSTALL SELECT MATERIAL
14 |TYPEA CY 3,487 $20 $69,740
FURNISH AND INSTALL SUBBASE GRADING
15 [TYPEB CY 228 $25 $5,700
FURNISH AND INSTALL LEVELING COURSE
16 _|D-1 CY 46 $40 $1,840
FURNISH AND INSTALL CLASS | RIP RAP
17 [SLOPE PROTECTION CY 2,302 $102 $234,804
FURNISH AND INSTALL CLASS IV RIP RAP
18 [SLOPE PROTECTION CY 2,915 $109 $317,735
19 [FURNISH 30" DIAMETER PIPE PILES LF 800 $258 $206,400
INSTALL 30" DIAMETER PILING IN ROCK
20 |SOCKET EA 10 $25,000 $250,000
21 |FURNISH 18" DIAMETER PIPE PILES LF 640 $106 $67,840
INSTALL 18" DIAMETER PILING IN ROCK
22 |SOCKET EA 8 $20,000 $160,000

Haines Lutak Dock Ro Ro Ramp Condition Assessment
Project No.: 2573.01

Date: January 2018
Page 1 of 2



ESTIMATED CONSTRUCTION COST

HAINES LUTAK DOCK - NEW BARGE RAMP OPTION 3

NO. PAY ITEM DESCRIPTION UNIT QUANTITY UNIT AMOUNT
PRICE
23 |FURNISH AND INSTALL TENSION ANCHOR EA 12 $35,000 $420,000
24 |FURNISH AND INSTALL 3 PILE DOLPHINS EA 4 $140,000 $560,000
FURNISH AND INSTALL SHEETPILE COMBI
25 |WALL LF 370 $2,500 $925,000
26 |FURNISH AND INSTALL ABUTMENT PILE CAP LS 1 $30,000 $30,000
27 |FURNISH AND INSTALL TRANSFER BRIDGE LS 1 $1,120,000 $1,120,000
FURNISH AND INSTALL TRANSFER BRIDGE
28 |FLOAT LS 1 $600,000 $600,000
28 |FURNISH AND INSTALL LIFE RINGS EA 4 $1,200 $4,800
FURNISH AND INSTALL FIRE
29 |EXTINGUISHERS EA 4 $1,200 $4,800
30 |FURNISH AND INSTALL 150# ANODES EA 47 $1,200 $56,400
31 |FURNISH AND INSTALL MECH BUILDING LS 1 $60,000 $60,000
32 |ELECTRICAL, MECHANICAL, AND LIGHTING LS 1 $315,600 $315,600
SUB TOTAL CONSTRUCTION $5,410,659
TOTAL CONSTRUCTION $9,335,898
A |DESIGN UPLAND SURVEY LS 1 $55,000 $55,000
B [DESIGN HYDROGRAPHIC SURVEY LS 1 $20,000 $20,000
C |DESIGN GEOTECH PROGRAM LS 1 $140,000 $140,000
D [DESIGN (10% OF CONSTRUCTION) LS 1 $933,590 $933,590
PERMITTING CLEAN WATER ACT SECTION
E [10 AND 404 LS 1 $20,000 $20,000
F_|PERMITTING NMFS [HA LS 1 $80,000 $80,000
G _|PERMITTING NEPA LS 1 $100,000 $100,000
CONSTRUCTION ADMINISTRATION (6% OF
H [CONSTRUCTION) LS 1 $560,154 $560,154
SUB TOTAL ENGINEERING AND ADMIN $1,908,744
TOTAL CONSTRUCTION & ENGINEERING COST: $11,244,642
25% CONTINGENCY: $2,811,161
TOTAL: $14,056,000

Haines Lutak Dock Ro Ro Ramp Condition Assessment
Project No.: 2573.01

Date: January 2018
Page 2 of 2




APPENDIX C

Historical Drawings

e 1981 EMPS Lutak Dock Barge Ramp
e 1984 Sverdup Float Renovation

e 1990 PND Fender As-Builts

e Unknown Anode Installation project
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APPENDIX D

Historical Reports

e 1984 TAMS Stability Study
e 1984 Nickum Spaulding Stability Study
e 1995 Lutak Ramp Load Capacity Report




STABILITY STUDY
OF BARGE RAMP
CITY OF HAINES

BARGE TRANSFER FACILITY

Prepared for

City of Haines, Alaska
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INTRODUCTION

The barge ramp at the Lutak Barge Transfer Facility has shown
signs of instability ever cince its construction. The tendency
of the offshore end of ramp to list has been of concern to the
City. Photographs of an occurrence that took place on October

1983 are shown on Plate 1.

For this reason, City of Haines, Alaska by letter of March 12,
1984 signed by Darrell Maple, City Administrator, reqguested
Tippetts-Abbett-McCarthy-Stratton to perform the following

work .

a. Review the plans and specifications of the facility and

analyze certain aspects of the design relative to the

torsional stability of the structure.

b. Perform a site investigation to determine the present
condition of the structure, to investigate any signs of
damage or deformation, and to take water displacement

measurements to be used in the buoyancy and stability

calculations.

c. Retain the naval architectural firm of Nickum & Spauld-
ing to examine the stability of the flotation tank,
investigate the effects of the water in the interior of
the tank on the stability and to perform preliminary

investigation of means to obtain stability by revision

of the floatation tanks.

d. Review the methods for redesign suggested by EMPS
Engineering and determine its suitability for alleviat-

ing the problem of instability.
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METHOD

TAMS was provided with the plans and specifications of the
barge ramp. We have also examined the plans for the barge ramp

at Wrangell, Alaska which is similar to the subject ramp.

Structural and buoyancy calculations were made to ascertain the

reason for the instability.

STRUCTURAL REVIEW

A torsional analysis of the barge ramp was made to determine
its capability of resisting overturning moments. According to
our calculations the torsional resistance of the two main
girders is approximately 3,000 foot pounds per degree of list.
A secondary torsional resistance is effected by the rigid
connection of the girders to the tank supports. This amounts
to approximately 48,000 foot pounds per degree of list.
However, this secondary resistance depends on the strength of
the support connections. This resistance has been diminished
due to rupture of the welds under the right girder on a pre-

vious occasion of severe listing.

By means of comparison, we have analyzed the barge ramp at
Wrangell, Alaska which reportedly is functioning satisfac-
torily.

The Wrangell ramp system is similar to the Haines system but
incorporates an orthotropic type of bridge construction which
utilizes box girders as compared with the built-up ("I" shaped)
girders in the Haines system. A box girder has much greater
torsional rigidity than a built-up girder by virtue of its
geometry. The Wrangell girders have a torsional rigidity of
approximately 600,000 foot-pounds per degree as compared with

3,000 foot-pounds per degree of the Haines girder. The tor-




sional rigidity of the Wrangell box girders is sufficient to

provide stability to the ramp system.

The general layout and ramp details of the Haines and Wrangell

Barge ramp systems are shown on Plates 2, 3, 4, and 5.

REVIEW OF THE STABILITY OF THE FLOATATION TANKS

Field measurements of the water line were made to determine the
“as-builts® displacement of the floatation unit both at high
water and at low water. These values were used for the stabil-
ity calculations. The study indicated that the present ar-
rangement of the flotation tank and attached ramp is unstable
even when the tank is floating in the highest, deballasted

mode . The overturning moment increases as the tank is sunk.

As the tide gets lower, the center of gravity of the ramp
becomes higher relative to the float. The displacement also
increases as the tank tilts toward the shore. The combined
effect increases the overturning moment. This causes the list

of the ramp to become more pronounced at low tide.

The report by Nickum and Spaulding of their stability analysis

is appended to this report.

COMMENTS ON THE MODIFICATIONS SUGGESTED BY EMPS

On the letter of October 12, 1983, Mr. George Davidson of EMPS
made three suggestions toward modifying the Barge Ramp to
correct the instability. These suggestions and our comments

are as follows:

a) EMPS suggests a dual plumbing of the vent system with
three air tight chambers for -the top half of the center

chaﬁber.




b)

e)
SUMMARY
1. The

Oour calculations indicate that the system is unstable
under any condition, even when the tanks are completely
void of water. Therefore, admitting water to the
tanks, selectively 6r' otherwise cannot bring an un-=

stable system to a stable condition.

It is our opinion that this solution will not solve the

problem.

EMPS suggest modification of the existing guide piles

to provide for an off center weight.

1t is our opinion that the system is presently unstable
and capable of listing in either direction. Therefore,
correcting the existing torque or list is not a solu-

tion to the instability problem.

EMPS suggests the development of a more box-1like
superstructure with more torgue resistance through
addition of plates to the girders and/or by modifying
the open deck.

we feel that this suggestion has some merit. This
solution follows the method used for the Wrangell Barge
Ramp . However, the structural feasibility and cost
effectiveness of this solution as compared to other

solutions must be investigated.

stability study of the flotation system indicates that

the flotation tanks are unstable at all stages of dis-

placement and does not contribute toward stabilizing the

ramp system against listing even when floating at its

highest levels.




The torsional resistance of the superstructure is critical-
ly weak. The main girders offer almost no torsional
resistance. The major resistance to overturning is obtain-
ed by a secondary effect through the rigidly fixed connec-
tion of the main girders to the flotation tank. Most of
this resistance was lost when the connecting welds over the
right support legs failed during a previous incident when

severe listing occurred.

This rupture leaves the ramp with very little resistance to

overturning and also causes the ramp to presently list to

the right.

PROVISION FOR REMEDIAL WORK

The scope of this work did not allow for a detailed analysis of

the design nor of the methods to remedy the situation. How-

ever, based on our preliminary and approximate analysis, we

suggest that the following means of obtaining stability be

investigated for feasibility and cost effectiveness.

l.

Obtain stability of the system by revision of the floata-
tion tanks. One possible method would be by the addition
of vertical flotation tanks on the outboard ends of the
present tank. The advantage of obtaining stability through

flotation is that the stresses in the superstructure will

not be affected.

Obtain stability by increasing the torsional rigidity of
the superstructure. The torsional rigidity of a girder may
be increased as much as 160 times by the addition of a
second web plate on the outside of the main girders. This
method introduces new stresses into the superstructure and
produces new upsetting forces at the abutment. The ramp

must be reanalyzed for the effect of the new stresses.




The third alternative is to obtain stability by the use of
stabilizing arms and stabilizing towers. This alternative
will reguire careful detailing to obtain trouble-free
operating characteristics. Because the barge ramp will not
be stable as in alternatives 1 or 2, careful maintenance
will be required to prevent an October 1983 type of inci-
dent. Because of the high potential for damage and the
requirement for careful maintenance, we consider this the

least desirable of the three alternatives.

Our visual examination of the structure did not reveal any
apparent structural damage to the structure except for the
rupture of the welded seams on the top of the right flota-
tion supports. However, we suspect that many areas were
severely overstressed during previous incidents of severe
listing. We recommend that these areas be examined by

non-destructive test methods to insure that failure has not

taken place.
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AIM

To evaluate the stability of the floating tank portion of the RO/RO
ramp located in Haines, Alaska.

METHOD

A deadweight survey was made April 3, 1984, at Haines, Alaska to de-
termine the displacement of the floating tank.

A weight estimate for the tank and its support legs was made and used
with the deadweight survey information, to estimate the total weight
supported and its vertical center of gravity.

Hydrostatic properties for the intact floating tank were obtained by
hand calculations from geometry defined by Reference (a). Hydro-

static curves were drawn from the results of the calculations, (Sheet
4).

An evaluation of stability during submerging and surfacing was made
by a series of calculations of displacement, height of center of
gravity of the system and the free surface effect with the center
tank flooded to successively greater depths. This was done for the
bridge in a horizontal position, i.e., parallel, with the water sur-

face and also at Tow tide when the bridge is sloping down towards the
water.

RESULTS

The results of the calculations consisting of the displacement and
height of the center of gravity of the system adjusted for free-sur-
face effect, were plotted as shown on Sheet 3, together with the
height of the metacenter. The minimum metacentric height is deter-
mined as the smallest vertical distance between the two curves and is
negative when the KG curve is above the KM curve and positive when
the KG curve is below the KM curve.



As can be seen from the plot on Sheet 3, the metacentric height (GM)
is negative at all times.

CONCLUSION:

The floating tank with the bridge attached is unstable at all times,
when floating at a mean draft of about 9'-4", or when being sub-
merged. The instability increases as the tide goes out since the
vertical center of gravity (KG) of the system increases as the bridge

center of gravity moves further away from the tank when the. bridge
slopes downwards.

This means that the floating tank cannot assist the bridge in resist-
ing torsional loads from wind or unsymmetrical loading, but rather
will add to the torsional loads because being unstable, the tank will
always try to capsize when it is subject to any kind of heeling force.

Free liquids in a floating vessel have the effect of reducing the

vessel's stability. The subject tank is unstable with or without
free surface in the center ballast tank.
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MEMORANDUM CITY OF HAINES
To: Bob Stokley, Harbormaster

From: Tom Healy, City AdministratQE%ZJL,m

Date: September 14, 1995

Subject: Lutak Barge Ramp Capacity

I have found general information on the maximum Carrying capacity
of the Lutak Dock barge ramp. This is not definite information,
and I have made several assumptions.

The original 1981 design for the ramp specifieddthe following live
load: 7 _ . '

HS 20-44 (Caterpillar AH60 forklift or equivalent maximum axle

load) 130 kips
Ken Pugh of NC Machinery in Anchorage (800-478-7000) said the AHG0
forklift has a carrying capacity of 60,000 pounds and a weight
(with forks) of about 80,000 pounds, for a total of 140,000 pounds.
He didn’t know how the weight was distributed on the axles. A
conservative guess of 80% (front) and 20% (back) axle loading gives
a front axle load of 112,000 pounds. This is below the 130,000
pound (130 kips) specification.

Pugh said the Caterpillar V620 forklift is equal to the older AHGO0
except that it has a carrying capacity 2000 pounds heavier. Its
total weight (84,000 lbs.), plus maximum load (62,000 lbs.), 1is
146,000 pounds. 80/20 axle loading-puts 117,000 pounds on the
front axle. This is still below the 130 kips specification.

Ward’s transport says that the new AML forklifts are Cat V925
forklifts. Its total weight (145,000 1bs.), plus maximum load
(93,000 1lbs.). 1is 238,000 lbs. 80/20 axle loading puts 190,000
pounds on the front axle. This is almost one and a half times more
than the 130 kips maximum axle load allowed.

Attached to this memo is a copy of a portion of the 1981 design

showing the design criteria. The design loads may have changed
when the City reconstructed the ramp after it rolled over, but we
cannot find anything to confirm this. Also attached is a fact

sheet on HS 20-44 (Highway Standard 20, published in 1944).

It is recommended that AML be notified that use of the V925
forklifts should be restricted to a maximum axle load of 130,000
pounds.
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