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Q.  Re:  Refurbishment of Marine Terminal at the Holyrood Thermal Generating 1 

Station (Tab 3)  2 

At Appendix B, page B‐14, section 3.2.1, please provide a copy of the 1988 3 

Shawmont Letter Report referred to by Hatch. 4 

 5 

 6 

A.  A copy of the Shawmont Letter Report is attached. 7 
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ShawMont Newfoundland Limited 
BALLY POO PLACE 

280 TOBBXY Room), T. JOHN'S 

1988 02 26 

File: NLH 8382-9 

Postat Addrets 

O. Box 9600 
St. John's 
Newfoundland 
AlA 3C1 

Ph: (709) 754.0250 
Talex: 016-4122 
Telefax;_232-6-8 

? - (g, 

f3W c.)3  Mr. John Carnell, P. Eng.,. 
Senior Civil Engineer 
Newfoundland & Labrador Hydro 
P.O. Box. 9100 
St, John-'8,- Nfld. 
AlA 2X8 

HOLYROOD MAIUNF TE.kMTNAL 
DEB:IGN REVTE* 

Dear Mr, Carnellt 
• •• ■ 

SUbSe4404t to our. Meeting of February 
discussed .the findings of Qur 4esign. 
Marine Terminal, t re4uested our 
KomoroWSX1, to prbvide a brief eXplanati 
in ari7.1.4ng, at the conclusiOn that the 
tankers up to 61,000 dwt, A copy of hia 
self eXPIAnatory- 

• 12 - e  .0$8, at .  whiDb wo 
reVie,w . DE the HOlytood 
designer, Mt. Eugene 
on DE the reasoning used 
terminal can accOModate 
replY IS attadhed and is 

As this wori:. L5 now concluded, we would like to thank you for 
having placed Hie assignment with uS. Should you deem it 
necessary to coly out a further assessment of the structural 
integrity of '')e terminal, or the implementation of additional 
berthing or moorIng facilities as discussed, we would be pleased

•to provide you with an offer of further services in this regard. 

YOura very truly, 

A.D. Peach, P. Eng., 
Vice-President and 
General Managet 

ADP/ral 

Attachment 
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Ke: 

Eugene:is, . Kothorowski 
clo. 350 - 10333 SOUthport Rd.. SW 
CalgarY, Alberta 
21 2W 3X6: 

February 25, 1988 

ShawMont Newfoundland Limited 
P- 0 . BOX 9600' 
St. John's, Newfoundland 
ALA 3C1-. 

Attention:, Mr . A.D. Peach P. Eng - 
Vice-President and General Manager 

Dear Mr. Peach: 

RE: 	PILE tiLli 8382-9 
Hola1oori mARTNE TERMINAL 

In response to your req4est, the noes- below wtplain the prdoe-
dure and reasoning uSed in .- arriving : at the. conclution regarding 
the strUctUre..s..'zability..td•- - take impact's and energies likerY.tb 
arite from SOrrieWhat' larger' ships than froth the size designed 
for. 

1„ 	The:. -endering:' system at each - end: 'of .:*. r the' '1161yrood Mari no 
Terhinal .. qampriSes-: . four concrete blOdka:i-each wei9Ping ah 
estimated 142 kips,. _hanging froth 5.5 fOot radiU8 links end 
retracted 12 incheS-. Ta plan, they at.0 pIaoect 3 0' apart:: 
oa a circular arc 0E172 foot.' - radiiis, which is equiValeat _ 
to an 11 foot speCing retati:ng to. the 't011c,rjte faces at. 
the' i.„- ont, 'Such '.. -an:. ',arrangethent - ArlowS the jodett to 
recr-A;.- •Mpacts when the tanker'S . Side . is At .  an angle of. 
up: to 11 (nearly 1 in .  5) with the:berthing lino. 

2. 	Depending on the approach angle, at least one fender unit 
comes in contact with the vessel's side and, as it 
retracts under the impact other units become involved in 
resisting the ship's movement:. It has been estimated that 

...12 
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HOLYROOD MARINE TERMINAL 
February 25, 1988 
Page 2 of 4 

depending on the retraction distance of the first unit 
engaged, the total amount of kinetic energy absorbed by 
the group of gravity units and the corresponding impact 
can range as follows; 

(1) 3.45 foOt retraPtion of the first unit hit - the 
total kinetic energy absorbed varies from 1140 to 
1305 ft kips; the total resulting impact varies from 
780 to, 855 kips. 

(2) 4 foot retraction 	k.e absorbed varies from 1265 
to 1440 ft kips; resulting impact varies from 880 to 

•970, kips. 

(3) 4. 1  foot rettsOtion (considered to•be a practical 
maximum) - k.e absorbed varies from 1360 to 1540 
ft kips; resulting impact varies from 980 to 1080 
kips. 

3. For the size of tanker conSidered, berthing against 
relatively soft fenders, such as the gravity type - used at 
Holyrood,, it is quite probable they would absorb at least 
90 percent of the actual-energy imparted by the ship. The 
remaining 10 percent would be taken• by the ship. 

4. Llased on a statis•ical approach, developed from the study 
of many recorded impacts of a similar class of tankers 
berthing at a number of terminals of varying types and 
exposure, the design criteria for a berth of average 
exposure- arel• 	 . 

(1) Fender caPacity to absorb energy is 17 ft kips for 
eacL 1000 long tons deadweight up to yield point in 
the fenders. 

(2) , Fender impact reaction is not more than 1120 kips 
(500 long tons).. 

Accordingly, for tankers of 60,000 and .65,0a0 dwt, the 
required capacity of eaoil fender. group . should be 1,0,20 and 
1105 ft. kips, respectively. These do not exceed the 
estimated energy absorbillg capacities of a fender group 
retracting 3.85 feet. as. quoted- in section 2 above. 
Actually, it can be estimated that the required retraction 
may be as low as 3.6 feet, resulting in a total reaction 
of.720 kips,6  on the assuMption. that the veasel 'will strike 
at nearly 7 to the berthing line (ie. the two internal 
units will be3 struck first followed by the two outer 
units). 
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HOLYROOD MARINE TERMINAL 
February 25, 198$ 
Page 3 of 4 

	

5. 	Another approach in designing berthing structures is to 
choose a certain velocity of approach normal to the fender 
plane it is assumed that this velocity will , not be 
exCeededl. If it id ekceeded, then the' resulting effect can 
be classified as wl accident, AMong factors to be 
considered when selecting the impact  velocity aret 
conditions of approach and exposure of'the berth to wind: ,  
magnitude and direction of waves and currents; local 
Conditions including particular procedures for 
manoeuvreing the vessel and thd skill of local shore 
gangs. For guidance, the typical velocities of a berthing 
ship' of over 30,000 long tons displacement, under the 
various conditiOnS'indicated, would be as listed below: 

bifacalt aPprdaChp strong .1/ind 
and 	 1,5 ft/sec., 

(ii) Favolitable,- appitaach -0 strOn4 wind 
and-  	 1.0-  ft/Sec'. ,  

(iii)Moderate ..AppraaCh, moderate wind 	. , 
ana7 swelll-u 	 ' 

(iv) Diffi'Cult'aPPrO,Chi proteCted. 
froL wi nd nd- 	 ' 	—0, 6 ftideC. 

( 	FaVourable .  approach, protected,  
frOfir Wihd and: SW411 	 ft/see. 

	

6. 	1,ming the cO.6.04tiOns - . 0reVailihq- at the - Holyrbocl , hlaritia 
Teimi nal lic saineWhere ' be tWeed -WIT and ( the—Impact 
velocity adopted Will lie somewhere between -  04*.and- 0.8 
ft/see say 7 ft/SeC (IlearlY 8 ' VI incheS/ssc) 
Attuming he' dispiaceMent of a 65,000 dwt tanker is 82,500 
ldng,.  tont and,',. itt apProach -  Velacity it 0.7' -  ft/sec, the 
kinetic energy of the approaching vessel will be: 

= 82,56T-k 2..2 -4,  X (0.7) 2/(2 x 32.2) 
1406 ft:— kips'. 

TO allow for hyddynamic mass-, the above kinetic energy 
must be mUltipliced by the following factor: 

(1 4,  2 x  
—bea71 

= fl 4- 2 x 42 feet)  = 1.75 
:112 feet 
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HOLYROOD MARINE TERMINAL 
February 25, 1988 
Page 4 of 4 

Thus, the virtual kinetic energy of the berthing ship 
would be 1406 x 1.75 - 2460 ft. kips. Depending on the 
manner in which the ship makes its first contact with the 
fenders, only a fraction of this energy would be absorbed 
by the fenders. This energy factor can be adopted as 0.5. 
Therefore, the energy to be absorbed = 1230 ft. kips. it 
can be seen from the summary of berthing impacts in 
section 2 that the retraction of a fender unit and the 
resultant force undet the impact would not exceed 4 feet 
and 880 kips, respectively. These lie within limits of the 
structure. 

7. The impact of an estiMated 880 kips, transmitted through 
the fender system into the supporting piles at one end of 
the jetty head, would be primarily resisted by a system 
of eight 1 in 2.5 batter piles and fourteen vertical ones. 
The total axial compressive force induced into the 1 in 
2.5 batter piles would equal 2370 kips or about 296 
kips/pile. The vertical piles would be subjected to a 
tension of some 2200 kips, equivalent to 157 kips/pile on 
average. 

8. The minimum driving resistance of piles is given as: 
- 500 kips for vertical piles, and 
- 600 kips for 1 in 2.5 batter piles. 

Thd batter piles have sufficient capacity to withstand 
Ipacts of the estimated magnitude. The vertical piles 
carry all the deadload of the jetty head. Their normal 
compressive load would be higher than the expected tensile 
counter reaction due to the expected impacts. They can 
also tolerate nominal reversal from compression to 
tension. 

9. 	For comparision, the kinetic energy of 1105 ft. kips 
estimated in section 4 is equivalent to a berthing 
velocity of 0.66 feet/sec (8 incheS/sec) assuming the same 
conditions as outlined in section 6. 

hope you find the above notes satisfactory. Should you 
find it necessary, I will be pleased to expand on them and 
provide additiona',I_ information. 

Yours very truly, 

4RIGTLiA1.: signed by 

E.S. Komorowski, P. Eng.,. 

ESK:dm . 
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