U. S. ARMY ENGINEER DISTRICT, BUFFALO
Corps of Engineers
Foot of Bridge Street
Buffalo 7, New York

NCBED 8 March 1963

SUBJECT: Design Memorandum on Pier Repair Project at
Olcott Harbor, New York

THRU3 Division Engineer
U. S. Army Engineer Division, North Central
Chicago, Illinois

TO: Chief of Engineers
Department of the Army
Washington, D« C.

1. In accordance with EM 1110-2-1152, there are inclosed
S copies of subject memorandum. There are also inclosed 3
copies for retention by the Division Engineer.

o, Tt is recommended that the design memorandum be approved.
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1 Incl LEON J. RLY o

Subj Design Memo (8 cys) Col., Corps of Engineers
(OCE - Ser, Nos. 1-5) District Engineer
(NCD - Ser. Nos. 6=8)
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NCDED-T (8 Mar '63-NCBED) 1st Ind
SUBJECT: Design Memorandum on Pier Repair Project at Olcott
Harbor, New York

U. s. Army Engr Div, North Central, Chicago, Illinois 19 March 1963
T0: Chief of Engineers, Attn: ENGCW-E, DA, Washington, D. C.

gu Referente is made to North Central Division letter dated
12 March 1963 on the above subject.

Five copies of the subject design memorandum were forwarded
for concurrent review in the above reference.

3+ It is recommended the subject design memorandum be approved
‘subject to the following comment: DPage 5, Paragraph 19. This office
has no objection to the use of high strength steel for the sheet piling
ds outlined. However, due to the amount of piling involved, the ir-
regularity of the lengths and the separate handling required, it may
be more econcmical and practical to use either all 7-27 piling or
ithe high strength steel sheet pile for all the MA-22 piling. The
Buffalo District will be requested to include option:, covering

the above in the specifications.
¢
%

EDWIN W. NELSON
Chief, Engineering Division

FOR THE DIVISION ENGINEER:

" Incls
w/d



ENGCW-EZ (8 Mar 63) " 2nd Ind
SUBJECT: Design Memorandum on Pier Repair Project at Olcott
Haxbor, New York

Office, Chief of Engineers, Washington 25, D. C., 5 April 1963
TO: Division Engineer, U. S. Army Engineer Division, North Central
. 1. The design memorandunm is appro%ed subject to the following comments:
a. Referring to Plate 3.

(1) Inasmuch as .the descriptions, expecially those for the rock,
on the logs for borings made in 1940 and in 1948 do not agree with those
s~ shown on the logs for the more recent borings, some indication of the re-
{ 1liebility of the descriptions or an explanation for the dissgreement should
be given if this drawing is to be included in the contract drawings.

(2) Also, it is the understanding of persons in this office
that cores and samples from the 1940 and the 1948 explorations are not
now availsble for inspection. If this is true and if the drawing is to
be one of the contract drawings, the lack of availability of these cores
and samples should be indicated.

(3) In note 4, this office questions the description of the
shale as "hard" inasmuch as a hard rock is one that cannot be scratched
with one's fingernail (Plate 2, EM 1110-1-1806). Maybe definitions of
hardness terms should be included in the drawing.

; L. TIf on-site work is initiated prior to 30 June 1963 a completion -
g o T date of 1 October 1964 would allow a,contractor to drag out the work over

s ~~ g long period of time. A completion date of 30 June 1964 should be more™

" than sufficient for even a small business firm to complete the work.

c. Consideration should be-given to locating the wales on the
outside surface of the piles rather than on the inside as shown on the
Plate 1 .cross-sections. :

2. The above confirms teléphone information given to Mr. Amrein this
date. '

FOR THE CHIEF OF ENGINEERS:

Incl w/d WENDELL E. JOHNSON
. Chief, Engineering Division

Civil VWorks
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NCDED-T (8 Mar 63-NCBED) 3rd Ind
SUBJECT: Design Memorandum on Pier Repair Project at Olcott Harbor, New York

3
.

a
™
™
%

|
™

U. S. Army Engr Div, North Central, Chicago, Illinois 8~ APR 1963

TO: District Engineer, U. S.'Army Engineer District, Buffalo, New York
oo 1. Forwarded for continuance of action.

2. Reference is made to parsgraph lc of the 2nd Indorsement. In
telephone conversation mentioned in paragraph 2 of 2nd Indorsement, OCE

was informed that comment would not receive favorable consideration in
view of past experience wherein wales on outside of piling were damaged by

wave action. Example cited was Presque Isle Peninsula, Erie, Pa. in the
1940's.

3. Foregoing confirms telephone conversation Mr. Amrein to Mr. Hunt
on 5 April 1963.

B

L. The tentative approval of the plans and specifications set forth
in NCD lst Indorsement dated 4 April 1963 on Buffalo District letter dated. |
8 March 1963 is hereby revised to final subject to comments in the 4 April
L NCD Indorsement and those set forth in the preceding 2nd Indorsement.

‘ POR THE DIVISION ENGIiEth W

EDWIN W. NELSOKR
Chief, EngineeringDiviaion

46059



U. S. ARMY ENGINEER DISTRICT, BUFFALO
Corps of Engineers
Foot of Bridge Street
Buffalo 7, New York

DESIGN MEMORANDUM

o

PIER REPATR PROJECT

AT

OLCOTT HARBOR, NEW YORK

PERTINENT DATA

STRUCTURE REQUIRING REPAIR: West pier

LENGTH TO BE REPATRED: 620 feet

TYPE OF CONSTRUCTION:

Two parallel walls of steel sheet piling - ons wall
driven on each side of the existing structure - tied
together near the top with tie rods. The spaces
between the sheet pile walls and the existing
structure will be filled with granular material and
a new concrete deck placed over the existing cap,
from wall to wall.

QUANTITIES OF PRINCIPAL MATERIALS:

Steel sheet piling, pounds 782,000
Granular fill, cubic yards 2,700
Concrete, cubic yards 810
ESTIMATED COST: $270,000

CONSTRUCTION SCHEDULE:

Start - June 1963
Latest allowable completion date -~ October 196k
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U. S. ARMY ENGINEER DISTRICT, BUFFALO
Corps of Engineers
Foot of Bridge Street
Buffalo 7, New York

DESIGN MEMORANDUM

on

PIER REPATIR PROJECT

AT

OLCOTT HARBOR, NEW YORK

AUTHORITY, PURPOSE AND SCOPE

1. The purpose of this design memorandum is to present data
relevant to the contemplated pier repair project at Olcott
Harbor, New York. This work was originally programmed as a
minor rehabilitation project for accomplishment with Construction
General funds. However, the necessary funds have been pro-
vided under the Public Works Acceleration Act, 1963 (by trans-
fer from the Department of Commerce).

5.,  Authorization and description of the Olcott Harbor project,
history of the structure requiring repair, the basic data,
design criteria, assumptions and procedures used in design

of the repair work, and other pertinent data, are outlined
herein.

PROJECT AUTHORIZATION AND DESCRIPTION
3. PREVIOUS PROJECT

The original project for Olcott Harbor, New York, was
adopted by the River and Harbor hct of 2 March 1867.

L«  EXISTING PROJECT

Works of improvement completed under the previous project
were made part of the existing project, which was authorized
by the River and Harbor Act of i, March 1913. The project
provides for:

a. Parallel timber-crib piers about 200 feet apart, the
west pier 873 feet long and the east pier 850 feet long.



be. A channel 12 feet deep and 14O feet wide from deep
water in Lake Ontario to the shoreward end of the piers.

5, STATUS AND CONDITION OF EXISTING FROJECT

The existing project was completed in 1918. The general
arrangement of piers and channel are shown on plate 1. About
28 feet at the outer end of the east pier was never maintained
and is completely gone. The remaining 822 feet of the structure
were repaired in 1949: the old stone-filled timber crib
structure, some of which was concrete capped, was encased with
steel sheet piling and topped with a new concrete cap for its
entire length. It is in excellent condition. The west pier
is in such critical condition that extensive repairs are needed.
A detailed description of its condition is given in paragraph
12. The entrance channel is maintained to project depth.
Dredging to restore that depth was last performed in 1962,

LAKE LEVELS

6. Project depths at Olcott Harbor are referred to lou-

water datum for Lake Ontario, which is 2li2.8 fest above mean
water level at Father Point, Quebec - International Great Lakes
Datum (1955). Ordinary fluctuations of water surface are from
low-water datum to L feet above that plane, and extreme fluctua-
tions produced by wind and other causes are from 5 feet above

to about 0.5 foot below low-water datume

HISTORY OF WEST PIER
7. CRIGINAL CCNSTRUCTION

The original west pier was constructed 1867-187Lh., It
was 881 feet long, of stone-filled timber cribs founded on
natural bottom materials. Some dredging at the imner end
was done to obtain greater foundation depths. Actual depth
of cribs at the inner end is not recorded. For the shore-
ward 305 feet, the cribs were 15 feet wide by 30 feet longe.
For the balance they were 20 feet wide by 30 feet long.
Recorded depths of these cribs range from 9 to 10.5 feet,
but some may have been less. Throughout, top of the timber
superstructure was ly feet above "ordinary low water."

8. PREVIOUS REPAIRS

The superstructure of the immer 305 feet was completely
rebuilt 1881-82. Between 1887 and 1892 the superstructure of
the outer 368 feet was rebuilt and miscellaneous repairs made
to other sections. On conclusion of this work the length of
the pier was reported as 873 feet, and this was subsequently
adopted as the project length.



9, From 1896 through 1902 the project was dropped from the
Federal rolls. From 1903, when the project was reactivated,

to 1928, the west pier required repeated repairs. Most of

the work was concentrated at the inner end, where the structure
was breached on several occasions. Details of the work, some
of which was of an emergency nature, are lost, but at various
times new timber, stone, brush, wooden and steel piling, and
conerete were used in the work. Most of the work was done

by the Govermment, but some was also done by local interests.

10, By 1928 only the outer 5Lly feet of the structure still
retgined its original identity. In the next 29 feet, where
the landmost section of the original 20-~foot wide cribs had
stoed, a timber structure only about 9 feet wide had been
installed. In the next succeeding L1 feet a structure only

S faet wide had replaced the original 15-foot wide cribs.
This seetion tied into a single line of steel piling, about
65 feet long, which had been driven in 191 to close a breach.
Landward of the inner end of this piling the balance of the
structure was so built over by local repairs and developments
as to be unidentifiable. By this time, however, as a result
of natural accretion, fills, and other local developments,
the adjacent shore had been built out to the point that this
portion of the structure was no longer needed to preserve

and protect the channel.

11, In 1928-30, over the outer 61L feet of the structure
Yakeward of the 191l piling, the timber superstrvcture was
removed and replaced with a concrete cap; the crest of the
new cap was about 6.5 feet abcve low water datum. Only
minor repairs, to this same section of the structure, have
been made since.

12, PRESENT CONDITION OF STRUCTURE

A typical secticn of the outer portion of the west pier
as rebuilt in 1930 is shown on plate 1. All but a fewr short
sections give evidence cf advanced deterioration. Near the
outer end, one scction of the crib substructure has collapsed
and the cap has tilted dowmward. Near the middie another has
been undermined and its section of cap obtains most of its
support from the adjacent sections with daylight visible
beneath it. The 5-foot wide portion of the structure at the
inner end is verging on collapse due to loss of filling stone
near its middle. The adjacent yacht club has driven a second
line of piling behind the narrow capped sections and the 191l
piling to retain its fill and buildings. Large cracks are
visible in the concrete cap of the pier throughout. Differential
latersl movement, tilting and settlement of the substructure
cribbing are also evident. As a result, crest of the cap is
now below 6 feet above low-water datum for the entire length
of the structure. Existing conditions are illustrated by the
accompanying photographs.



SUITABILITY OF DESIGN AS CONSTRUCTED

13, In view of its history, it is apparent that the landwerd
portion of the original pier, constructed of 15-foot wide
cribs, was not substantial enough to adequately resist

Lake Ontario storms. On the other hand, the balance of ths
structurs, of the same type of construction but made up of
o0-foot wide cribs, is for the mest part still standing after
90 years, and has served to preserve and protect the harbor
entrance throughout its life. The suitability of the timber
eribs, in view of the materials available at the time of
construction, is attested to by this service life. The con-
crete cap installed in 1930 was also a suitsble type of
construction. Nearly all faults discernible in the cap today
are directly attributabls to the great age and deterioration
of the underlying timber cribs.

RECOMMENDED PLAN FOR REPAIR

1k, To determine the extent of the repalr needed, and the
physical conditions which would influence the design of
repairs, a detailed survey of the west pier was made in 1962,
It was concluded that repair work should be confined to the
outer portion of the structure rebullt 1928-30., Cross sections
of the structure and adjacent lake bottom were obtained at
frequent intervals along this section of the pier. Several

of these are shown within the typical repair sections on plate
1, Probings were made along both sides to locate top of rock.
Seven core holes were also drilled adjacent to the structure.
Locations of probings and cores are shown on plate 1; probing
data on plate 2; logs of borings on plate 3; and the approxi-
mate profile of subsurface materisls on plate e

15. Some useful data were also available from borings made
along the east pier prior to repair of that structure in 1949.
Tocations of these holes are also shown on plate 1; logs on
pla’c.e 3

16, It is contemplated that the repairs to the west piler be
generally similar to the 1949 repairs to the east pier: two
parallel walls of steel sheet piling tied together near the
top with tie rods; the spaces between the steel sheet pile
walls and the existing structures filled with granular mate-
rial; and a new concrete deck placed over The existing cap,
between the new walls. Top of the walls and deck will be 7
feat sbove low-water datume At the outer and inner ends,
steel sheet pile cross walls will be driven to completely
encase the existing structures. At the inner end, the cross
wall will be tied into the existing lire of piling driven by
the yacht club.



17. Typical sections of the contemplated repairs are shown
on plate 1. The plan is shown on plate 2.

DESIGN FOR REPAIR

18. The elevations of lake and channel bottom assumed for
design of the repairs were based upon an examination of
soundings adjacent to the structure over a period of years
and also took into account possible excessive overdredging
in the maintained portion of the channel. There are no
plans for deepening or widening the existing channel in the
foreseeable future.

19. Because of the presence of clay in the bottom material,
the design of the steel sheet pile walls was based on the
assumption of "free earth support," and no reduction in
bending moment was taken. Basic allowable working stresses
of 24,000 and 20,000 pounds per square inch were used for
the steel sheet piling and structural steel, respectively,
except in the reach lakeward of station 3+50 (approximately),
where it was found economical to use a high strength steel
with an allowable unit working stress of 30,000 pounds per
square inch for the steel sheet piling. The higher working
stress is based on use of piling similar to Bethlehem V50
or Us Se Steel Ex-Ten 50.

20. Active and passive earth presswres were computed in
accordance with Coulombt!s theory. Because of the poor
condition of the eribs, it was assumed that the full
pressure of the crib filling stone would bear against the
sheet pile walle.

21, Design of the wales took into account the fact that
wales, on some existing structures which were designed for
theoretical loads only, have sometimes been stressed beyond
the yield point by the action of pulling the steel sheet pile
wall against the existing structure when tightening the tie
rods to obtain alignment during construction. To avoid this
possibility of deforming the wale, it has been so proportioned
that when the tie rods have been stressed to 29,000 pounds per
square inch, the stress in the wale will not exceed 2l;,000
pounds per square inch.

22. Theoretical tie rod loads have been increased by 20%,

as recommended by Karl Terzaghi in his "Theoretical Soil
Mechanics." Penstration requirements have also been in-
creased by 20%, as recommended by Terzaghi in Proceedings

0f AsSeCeEs, Vole 79, Separate No. 262, dated 5 September 1953.

23, Where rock is encountered, a minimum penetration of L
feet into the rock was assumed to insure that the bottom of
piling would be in sound rock. Direct shear tests performed



by O.R.D. Lab, Mariemont, Ohio, in 1951, on samples of
Queenston shale, which is geologically similar to that
encountered at Olcott, produced values varying from L85

to 679 pounds per square inchs In the design calculations,
the location of the resultant rock reaction was placed 2
feet below the surface of rock.

olj. At the landward end of the pier, where natural ground
is approximately level with the top of the pier, the wall on
the landward side of the pier was designed as a cantilever
anchor wall. Since this side of the pier is in the zone of
natural accretion, it is believed extremely unlikely that
this wall would ever be exposed by erosion.

o5, Criteria, assumptions, and typical designs of portions
of the steel sheet pile walls are contained in the appendix
to this memorandume.

COMPARISON WITH EXISTING CONSTRUCTION

26. The proposed method of repair will confine the existing
materials and increase the stability of the pier. Replace-
ment of parts of the existing structure with a type of con-
struction similar to that now existing is not feasible because
of the age and deterioration of the substructure cribs,
Experience has shown that the general method of repair con-
sidered requires little if any maintenance. It is also the
most economical type of construction from the point of view
of first cost.

NECESSITY FOR REPAIRS

27. The proposed repairs to the west pier are necessary to
prevent further damage to the timber cribs and concrete cap.
Tacking repairs at this time, progressive deterioration of
the structure will rapidly increase costs for any possible
repairs. Maintenance of the piers at Olcott Harbor in good
repair is essential to preservation and protection of the
entrance channel. The harbor is an important base and
harbor of refuge for recreational crafte

1£058



BSTIMATES OF COST

28. ESTIMATE OF REPAIR COST

A detailed estimate of cost for the proposed work is
given in the following table. It provides for complete
repair of the presently useful length of the west pier.

There are no deferred items. The estimate is considered to

be on current, March 1963, price levels

»

Item :Quantity:Unit:Unit cost:Amount : Total
s : : E N s B

BREAKWATERS : : : s :
Steel sheet pile : 782,000:Ibsss 0,15 :117,300:
Metalwork : 84,000:Ibs.: 0.40 : 33,600:
Breaking existing cap : 620:LeFoz 6,00 2 3,720:
Granular fill t  2,700:C.Ye: 6.00 = 16,200:
Welded wire mesh :  1,830:5.Y.: 1.00 : 1,830:
Expansion joint : 2353L.Fez 2,00 L70:
Portland cement :  1,100:Bbl.: 6,00 : 6,600:
Concrete : 810:C.Ye: 35.00 3 28,350:
Ladders : 7:Fa. & 100.00 : 700:
Cleats 12:8a. ¢ 50.00 : 600:
Contingencies, 10%% : s 20,630:

TOTAL BREAKWATERS H $230,000

ENGINEERING AND DESIGN

TR TR Y NN T T TR 14

SUPERVISION AND ADMINISTRATTION

GRAND TOTAL
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29+ COMPARISON WITH PREVIOUS ESTIMATE

The Project Information Sheet for a proposed minor rehabilita-
tion project at Olcott Harbor, dated 2 July 1962, reported a
reconnaissance estimate of $200,000. The difference between
that estimate, which was considered to be on July 1962 price
levels, and the current estimate of $273,000 is due to the

following:



Increase in length of proposed repairs from +56,700
about 600! to about 620!, due to details
of method of repair

Price level changes + 1,600

Final design details and related require- +611,700
ments for engineering and design and
supervision and administration

Total difference 73,000
30. FUNDING

Public Works Acceleration Act funds in an amount of
%200,000 have been made available for the repair work at
Olcott Harbor. The desizn memorandum estimate given in
paragraph 28 exceeds this amount by $73,000. Authority
will be requested to advertise the work on the basis that
additional funds, if actually needed, will be reqguested
after receipt of bids.

SOURCES OF CONSTRUCTION MATERIALS

31l. Sheet piling and other steel items required for the
repairs to the west pier at Olcott Harbor are standard items
available from most suppliers or steel manufacturers. Suitable
granular f£ill material can be obtained locally: from Frontier
Stone Products, Lockport, New York; and Royalton Stone Company
(Ex Colorado Fuel and Iron), Gasport, New York. It is
anticipated that the contractor will purchase transit-mix
concrete for capping the repair work.

CONSTRUCTION SCHEDULE

32+ Submission of plans and specifications for the repair
work is scheduled for about 8 March 1963, concurrent with
submission of the design memorandum, with a view to securing
approval thereof in time to advertise the work on about

8 April 1963. Bid opening and contract award are scheduled
for 7 and 21 May, respectively. This schedule is designed
to insure that on-site work will be initiabted prior to

30 June 1963, as required by the Department of Commerce
(ARA) in furnishing funds for the repairs under the

Public Work Acceleration Act, 1963. It is estimated that
construction could be completed within about 200 calendar
dayse. However, this work has been set aside for small
business only, and a more liberal amount of time will be
allowed to encourage the widest possible competition. A
contract completion date of as late as 1 October 196L will
be permitted.



RECOMMENDATI ON

33, It is recommended that the plan for repair of the west
pier at Olcott Harbor, New York, as presented in this design
memorandum, be approved.



OLCOTT HARBOR - WEST PIER

Photo No. 1 - View of light at outer
end of pier.

Photo No. 3 - View along pier crest
toward shore from steps shown in

Photo No. 1. Shoreward sections of
crest show evidence of differential
tilting of timber crib substructure.

Photo No. 2 - View from channel of

section of pier from sta. 2+35 to
3+15.

Photo No. 4 - View from lake side

section of pier from sta. 4+00 to
4 +30.

of



OLCOTT HARBOR - WEST PIER

-

Photo No. 5 - View from lake side of Photo No. 6 ~ View from lake side of
section of pier from Sta. 4+50 to section of pier from Sta. 5+00 to
4490. Note east pier, repaired in 54+20. Here, only superficial signs
1949, in background of this and Photo of deterioration are evident.

No. 4.

Photo No. 7 - View from channel of Photo No.
section of pier from Sta. 74+90 to
8+90, showing the inner end of the
20-foot wide portion, the 9-foot wide background.
portion, and the 5-foot wide portion.

8 -~ View of the 5-foot
wide portion of the structure, show-
ing piling driven in 1914 in left
Note line of piling
driven by Yacht Club behind pier

and old piling. (Structure in right
foreground in part of core drill
rig).
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WIND DIAGRAM FOR YOUNGSTOWN, N. Y
NOTES
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GENERAL NOTES:

L All elevotions are in feef ond are referred fo low wafer
datum, elevation 242.8 feet above Mean Water Level of
Father Point, Quebec. (1.G.L:0. 1955) (International Great
Lakes Daturn 1955). :

2. Depths below L.W.D. are preceded by a minus sign orare
without any sign, thus:-17.0 or 13.9.

3. Elevations above LW.D.are preceded by a plus sign,
thus: +7.0.

+. Soundlings faken in October (361 and December I962.

5. Location of borings faken in /1940 and 1948 are shown
thus: @ 5.

6. Location of borings taken i 1962 are shown thus: @ 55-7.

7. Locatfon of probings are shown thus: ell.

8. Field notes Fifed in 4 -0LC-24.

8 Existing concrete cop lo be broken fo eliminalte ol bridalng

before piocing rew cop, except as zofed.

TO ACCOMPANY  DESIGN. MEMORANDUM DATED. 8 MARCH 1963

oeacmrnon »

U.8. ARMY ENGINEER DISTRICT, BUFFALO
CORPS OF ENGINEERS
BUFFALO 7, NEW YORK

DRAWK BY:

T.EY
o, OLCOTT HARBOR, N.Y.
press— g REPAIRS TO WEST PIER
s o GENERAL PLAN
Bk ™8 Fes me3

APPROYVLD;
TO ACCOMPANY SPECIFICATIONS
SERIAL NQ, CIVENG - 30 -Q23-63-27

AL AS SHOWN | Srec. uo-

DRAWING NUMBIER
49”~ ¢ ~10/1

DATE.. SHEET | O
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i MCN shown on the plan ond placed 1-6" from channel face of U. 5. ARMY. ENGINEER DISTRICT, BUFFALO
M Cracks - - 7 . piling. CORPS OF ENGINEERS
'S T 8 Lodders sholl be [ocated BUFFALD 7, NEW YORK
- - Qproximalely as indicaled on lthe ploc. T
’ For general nofes see pfate /. T are.
— ; /0. Mesg not to extend )‘hlrcu contraction joints TEGGHED 8Y OLCOTT HARBOR, N.Y.
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U. S. ARMY ENGINEER DISTRICT, BUFFALO
Corps of Engineers
Foot of Bridge Street
Buffalo 7, New York

DESIGN MEMCRANDUM
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OLCOTT HARBOR, NEW YORK

APPENDIX ~ TYPICAL DESIGN COMPUTATIONS



Page ..ol ... pages.

-~ Subject OZ_ COT77 IL_/?‘?PBO!? /\/. V

Computation of WEsT P REomsIE
Computed by ... L2 L. Checked by ... 1AL Date LEB._ &3

DEsian CRITERIA AND ASSUMPTIONS

ELEVATIONS
Top Ofp/'er | £710 .
_ 77e rod ' - +6.3 .
T Top ofdg/dnu/a/‘ 7/ : 5.8
e T Stil water /leve/ ‘ -0
Boitom of crib B -75 .
& Channel bottom - Sta 2+55  (rock) 110 .
Channel botform - Sia.3+77  (rock) -85 .
CChannel! bortom - Skr SrdtO 80 .
Ground elevation- land side-Sta, B+40 +6.3
WeIGHTS. |
O Concrete cap ) L : 5O e
B Granular i/ (moist) . /255 er
Granular- 7l (submerged) L e5FcF .
Bottorn material (sand and 7/41/5/) ACL /2
Bottom materral (silt and C’/dy) SE5*cp .
e |
- ANGLES OF INTERNAL FRICTION
Granular £l P=40° .

Bottorry materrial ZSand aﬁq’ﬁmz/e/) P=30° .
Bottomn material (Sitt and clay) P= jO°

GPO 063316
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Subject OccorTT HARBOR, V. Y'

Page ... of ... pages.

Computation of WesT FPreg EE/Q/,}//?" S7ua 3477 :
Computed by LWL Checked by HAS Date .LEB_6F
Top of piting #70 v | & Ko
Concrefe cqo e +&.3 7ie_rod
' ' > 5.5
L 128 | 4o 0.217
LD,
/5.5 29 -1 O v
é‘—’_ Gs | do | . o.2/17
?é 224 ~7.5 -
S G5 30| ©.33:
2 AEE -85
NN\
L ~/0, 5"




. Subject . HLCOTT HarBo N Y

Page —— of ... pages.

D Computation of __ W EST e Kephie — S78 37277

Computed by LWL

- Checked by ... HAJ Date /}5 2]

Toments gboul Frle rod

(. Point of z ero

L oad Lever Norment
/ 37(6.8) = 265 | Z7- Jo34 -
7 asuss)es- 2o s sora
L x4 zzd(<.5) = /A5G JO. 55 /5 360 -
e ¢ 05(72)65- 297 vE . 5468 .
s EEL (1) = A25E - ZacH 692/ -
& o05(z2)/ = // s /&7 -
SFe B4 F =M= 29 963 7%
C O 29703 % _ r5d%*
/rc. 8
7= Z/44-/754 = 13O0
—~

shear

/3¢60 -~ ?éé‘~éé¢— ?2#)«— 7:/)(2 = O

X3e 5.5 X=¢&

X= 2o

GPO 9833108

be /ow -V O = 4 30
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Subject OL CoT7T T HIQEBO/Q,N’ V

Page ____of ... pages.

Computation of

Computed by

WeEsT LPreae FPEPAIR~ S74 Sr717

oWl

- Checked by ... /A J

Date /[2_5 Zf

Maximum beno’m/a moment -

-
/

z

/366 (93) = F/ECES
~ Zes(s54) = - /43/.
- CPUAB) = - 2705
22202, 0)(10) = — LLE
TN o) =~ = 17

M= A FORS

,?e?a//ea/ Sec//’on s oduius

S

SOFE (/2)

24 00 O

A2 S

N A-Z2 7@/‘/7/54@; SLrn?®
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Page ____of.__.pages.
Subjoct . DLCOTT HARBOR N. V.

Computation of — WEST_ FIER KEDH IR = L AKEWARD END - STA 2+55

Computed by AJ : Checked by DW. L Date /~ ”55 )63
¥ | 2| 4
_ ; 220, 5.5 v.2’abore /rar)o‘//m
Concrete ; /7€ rod-7- 258 ( rods ?
L | ~ 125\ 40| 027
2/,
o LD
/85 |59 -0 o
o~ |
s | c5| 20|0 217
L.
Bottom_of crib 72| zza —75 . : -
| | 5 1 .
: (\ 2 ¢S5 | B0 |0 333
o 7&’ FE4 ~1.0 To0 of rock
o TRV, i
)= ~/3.0
. Moments @ Fre rod ,
~ Load Lever /\/70/776/77/
i / 3706.8)= 2¢5 29 7054 -
2 ©5(/85)(¢.8) | ;29 52 327/ -
7 224 (5.5) /456, 075 /5652
£ 05(92)65 | 259 . /18 35258 .
I 5 #54(35) /6T . /575 - 2668/
6 o5(74)75 /33 - /6.33 - 2/72 -
5= ALTGH =52 248 "%
- e 52228 _ 2o79 #
/75

T= ALT- 2679 17T

GPO 963316
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Page . ___of .. .. pages.

Subjoct .. DL COT T /[TARBoE IN. Y.
Wissr [P1e2 REPAIP- LAKEWARD END - STA 255
DV/Z Dat. /-?.5 Zj

Computation of =
Computed by /—/ A ‘j Checked by

Epint of zero Shedar

)77 PES G 7 G- 222X~ 7 /X =O
XEr 2 S =127 X = Z& detiw -0 =Ll-4£6

M aximum br:no//n/q /070/7)4/7/

T 1797 = - - )7 948

M . / —.?45/7.5) = - /95_'5_

7 —z9/58) - -~ zeds

5 —zziia )(.8) = - /45Z

o 2 -7/022) rz) = - O
C M= A O |

e 7 vired section modulys

Se /2585002) - & AL i ?

24 000 4 .
> . : - =Zz-27 Lornishes 30.2.

MAH-22 )grn/.%es S,

(Ssrm 6’/\///”4 /’00/8 S/cf@/ W/'I// 727, )//'c/a/ /QO/biLoij,OOO )
7 7 PS¢

S= /2883(12) o 545 S0
Zo oo

| MA-22 fo‘:é‘.%"n’) /S Jcaf/p/aéé,

GPO 063316,
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Subject __(DLCOT T /HArRBoR, N.Y .
; Compﬁtationof WEST p/ ELR EEPA/E - STA.2+55
Computed by DWL Chocked by ... HAJ Date 58 _©%3

Design of fie rod (IMA-22 /0////7?)

7re rod /Odﬁ/ ircreased 57 Fo 7 (7?2/”2:4/5?/7/)
7_;: /7?7//?):: Z/5¢ #/Oer Aoot oFf wal/
With rods at 9. .5124' c/c

As = Z2/5¢(7.8/2%) _ 0587
N Z o o0 '

%" 2 rods proy/@ég /. 2P a”

Design of wale
J

Wale /s considered contnuocws over 3 Fe r@c/s/a'.

e
N o Tre rod lead Ffor 0/65/7/7 of wale
| 129472 0c0)= 57524 #
S= K7 where AK=_Q /332 /L%
_ P
(i\ - -
- &/332 (3x9 .8/ 24)

24 000

K= O oo&s8/

S= oc.ooes//Zl5Z&
G 1 24

S= /ELO i'nZ

2 channels - SL18.75 Furnsh 248 rn
C

GPO 963316
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Orcorr HARBoR, N Y

Subject '
Computation of V\/EST P/EE EEPA/E " 57—A5+4O
Computed by LWL Checked by /74 Date 863
7_01,0 of. ,p/'//f?g AN Y & K
oncrcte — 7 re. 3" /S0 — -
\£5.8
/] 125 | 40° 0.2/7°
e ‘
A L. WD
/85 13 wAC IR
5 65 | 40" 0,217

Bollors oF crib -72.5" 92| 224

45 |80°| 0. 273

;2/. x| 484




®

GPO 963316

b
Page ___.._.of ... .. pages.
Subject . LCOTT HAarsoe N Y
Computation of VWV EST [P1ER _ELAIL ~ Sra S+4d
Computed by LWL . Checked by ... A ‘f Date FZ:‘ Vol )ékg

Moments abou’ Ye rod

Load Lever N om en‘f

/ 39(¢.8) = 265 - 9 /103 4 ' |

2 O5(B5)68 = &29 | 5.0 5}45 :

3 22¢4(65) =/4¢5¢ )0, 6 | '/:5; 434

4 5.5(?2)6-5 =299 ;& Z 468"

5 HBL XK /B8 05X +CGTTX + 292 X2
o as02/7) X% /38r0ET x ~/50x% ¢+ TX3

7 for5x7-915x0244] /B TR0.0TX B34+ 1320X — 127/ X7 65 K7
2 F = -867x3 +562X—2¢z5' - SM=22,747+ 7999 X~ $79X% - 58 X3¢

X% 152X*- /38X - 392 = O
X = SO below =75
Use /Oene/ra//'on of 75(12)= 9.0
7.0" below -8.0 =170
TTe rod Ll
S Fe T -86.7xX24582X-2625 =0

T= 3578 ¢

Lornt of zero shear

35/8-265-629= 1456 -299- 484X ~10.9X?4/-975x 7491 5x~244] =0

X =16 below -7.5"
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Subject . LCOT T HArsoR, N.Y
Computation of Wesr p/f/? /?5/0/}//? - I7TA SALO ‘
Computed by D W £ Checked by H AJ Date ~ —2"‘5 &3

/M o X Tm um benc//‘njz moment

r2518'C/54) =+ SLITTC
/. -2¢5(/t5) = - 3Fo¢8°
2 -c29(r04) = - 52
3 1456 (4.9) = -  7134°
4 299 (28) = - /13"
5 774 (0.8) - - c’q -
¢ - 28Co0.5) - - g
7 18 (Co4) = .+ 47

SM= 35737 /%

- /?e?u/rea’ sectrorn modulrs:

S= 3573/0/2) . /787 in3
T z4 o000

Z-27 furnishes 302 A




/
Page ____of ____pages.
Subject . ILCOT 7 HARBOR, N Y .

Computation of LV EST [21EL EEPANE — Sria Sido
Computed by L2wL Checked by H AJ

Dc’s/"/q/? of Fre rod

(Z-27 /o/'//'ny)
Tre rod load increased by 207% (7erzaghs)
7= 35/8(1.2) = 4'222'#/06/” foot of wal/

With rods at V'l As-4222(9) _ ).899 2"
o 720,000 |

| 2" 7 rOQ/F?OV/a/eS 2,300 an
N . -

‘Desiﬁyn of wale

Wale is considered continuous over 3 Fie rodspans
Tie rod load for a’e:?/gn of wa/e:

« 2. 300 729 000) &6, 700#'
S=KT where A= 0./332/[%
fs
Y | : Kz_.. o/ ﬁrp(jx 9)2
- Z4000

K= O.00xF04s
S = 0.004044.(66,700)

S = 2998 /%2

2 channels - 10L 20 Fornish .574/"‘/7!3

N

. GPO 963316
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Subject OLcoTT Harsor, N. ¥
Computation of . W EST. PIER _LEPAIE = STA. 8+40

Computed by /L/ /4 \/ Checked by _ 0 WL Date /C:’-‘:'— fiod ,43
. 29.0 - ]
Y|P ol | mszerti : R
A V=N
) . . #5_-__} ¢_—_— 40 ?
25| 35| £33 \ . LND.
N -0y
‘ooz oTI . » X / \ .
= T \\ P = 207
‘ 65|35 173 |4 L Bottem . of crib -75 || _50-
m ‘ A
5 ™~
™~ ,
\\
P=30° =60

Assume botforn of pile ot - 75 -

O 5 S
e 7L - 222 #
' - +45
/=== /
N ///
' Ve
N -
' /// : . /
./// - N | - |
d 55(333)= 1832 S
1
N\ |
AN
r \
-n—-——z——-—-— 1 \
| \ z
___.4_._;. : - \\
|
N
/832 : (173)65=1125 N\, | 75 -
o T = (B-R)X3-2L _ [852(55)¢ 2(/1632)6.5+6.5(//25) — 2. (4222)
~ 2(fp-12) ¥ T 2(z7957) ’

Z = 554"

GPO 963316
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Page . _of ___.. . pages.
subjoct _OLCOT T _Hagsore N Y.

Computation of L EST FIEL KELAIL = TTA. 5440 _
Computed by ~ AL Checked by LWL R Date ./ E 8 _63

Moments al /_%?Sc? o/,,O/'/e .

- 7 #2272 L = F2ZE* < /38" 58, zee2
— /832(E5) ‘ - S038%* B3 . H18/5F
— z /832 (0.5) - /908 225" 3870/
— 3 /Nzs5(&E) = BoSe¥ o 2.7 . T7678/#
— 2 20295755 Vo= /6 BE2%x 187 = z9+83"%
B8 1947 &7 75277
- 87 7527
242 P
Use /Oenﬁ/roiz/'on o -85 -
Point of zero sheagr
G222~ /66.5X% 20O
X2= 2s5.35" X = 5.0 below 45 (EL-0.5)"
Maximum bending moment
7 4zzez ) &8 28,7/0°
/) = 1665(5.0)%= /63" 7.7 -~ 7077 -
M= 2/¢33°'7
Sectron modulus re?’u/‘/”ea/
S= 2/6330/2) _ s082 rn?

ZE, OO

Z2-27 Furnishes 3’0..2 Y/




