Problems

I encountered seven problems on longitudinal hull strength in the question bank…You set up your Tabulation form with the appropriate headings and access the required sheets in the "Salmon Pages…Hogging and Sagging Table (The last One)…and if you forget how to do the following problem on a test... the problem instruction sheet is (Sheet Three)

Q. The tankship Northland is loaded as described below. Use the salmon pages in the stability  Data Reference Book to determine the hogging numeral.

LONGITUDINAL BENDING STRESSES (PSI)

DESCRIPTION

1  Fore Peak                                       0

2. Deep Tank P/S                               0

3 Fwd. Stores                                     6

4. Fwd Bunkers                            2867

5 Fwd Cofferdams                             0

6 #1 Cargo Tank                          3596

7 #2 Cargo Tank                          3996

8 #3 Cargo Tank                          4128

9 #4 Cargo Tank                           4146

10 Bridge Crew                                  0

11 Bridge Stores                                0

12 Bridge F.W.                                   0

13 #5 Cargo Tank                              0

14 # 6 Ballast Tank                            0

15 # 7 Crg/Blst Tank                     1821

16 # 8 Crg/Blst Tank                     2328

17 # 9 Crg/Blst Tank                     2303

18 #10 Cargo Tank                       4042

19 #11 Cargo Tank                       3798
20 Aft Cofferdam                                 0

21 Aft Bunkers                                 850   

22 Aft Settlers                                  340

23 Dist Water                                     60  

24 Aft Stores                                      80 

25 Aft Crew                                          7

26 F.W. Aft                                         70

27 Aft Peak                                          0      

Solution:              

Description                             Tons/100                          Sag/Hog              Numeral

 Fwd Bunkers                            28.67                                  1.43                      4.10
 #1 Cargo Tank                         35.96                                  1.28                       4.60

 #2 Cargo Tank                         39.96                                  1.14                     45.55
#3 Cargo Tank                          41.28                                  1.00                     41.28
#4 Cargo Tank                          41.46                                    .85                     35.24 

# 7 Crg/Blst Tank                      18.21                                    .51                       9.28

# 8 Crg/Blst Tank                      23.28                                    .67                     15.59

# 9 Crg/Blst Tank                      23.03                                    .83                      19.11

#10 Cargo Tank                        40.42                                  1.00                      40.42

#11 Cargo Tank                        37.98                                  1.16                      44.09  

Aft Bunkers                                 8.50                                  1.28                      10.88

Aft Settlers                                  3.40                                  1.29                        4.38

Dist Water                                     .60                                  1.51                          .91

Aft Stores                                     . 80                                  1.56                        1.25
Aft Crew                                        .07                                  1.50                          .10

F.W. Aft                                        .70                                   1.77                        1.24
Deadweight                            344.32                                                                 356.32

Lightship                                128.50                                                                   83.63

Displacement                         472.82                                                                 439.95

Deadweight (Tons/100)                                                                                     344.32
                                                                                           Numeral  =               95.63 ANS

If the  numeral is equal to or less than 100, (Hogging & Sagging) then the vessel is safely loaded with respect to longitudinal Strength.

 Note: This question asked for the hogging numeral if they want sagging numeral use the appropriate column under sagging numeral. The form is the same.

A Useful formula in determining whether a vessel is sagging or hogging from your drafts :

Midship Draft 25'-08'           "Vessel is Hogging"

Mean Draft    25'-04   ⁭
Midship Draft 25'-00'  ↓         "Vessel is Sagging"

Mean Draft    25'-04   
 "Get the point " !

There are 9 questions similar to the following question in the CG test bank.

Q  the SS American Mariner is loaded with the deck cargo distributed as indicated below.  Use the white pages of the Stability Data Reference Book to determine the amount of liquid loading required in the double bottom tanks to meet a 1 compartment standard.                                           

Deck Cargo   170 tons

Upper tween deck layer 1800 Tons

Lower tween  deck Layer 2000 tons

Hold layer 3200 tons.

Solution:

Step 1: Access the double bottom sheet (last one in the white sheets)
Step 2: Look at the box in the lower right hand corner labeled summery.

Total column 1-2--3 (as it says) 1800 +2000 +3200 = 7000 Tons

Next line says col. 3 - col. 1  3200 - 1800 = 1400 Tons

Step 3 : Look at upper table… Enter into first column "read down 7000….Now go across at 1400 you are between +1500 and + 1000… interpolate 1400 =110 Tons…"this is half your answer."

Step 4:  Now let's adjust for Deck Cargo: …From column 7,000 Tons…Read across very last column it says "additional DB tankage per 100 tons of deck cargo. 

Therefore 90 X 1.70 = 153 Tons + 110 Tons above = 263 ANS.

Question Area 3…I found six questions of this type…again all pretty much the same.

This question deals with the AMERICAN MARINER…"The White Sheets". First access sheet  #6 and familiarize yourself with it. Aside from reading the explanation below, you enter the sheet by knowing  your mean draft. Once your draft is determined you then can determine the GM required. In accordance with the explanation. Pretty straight forward stuff.

Q The SS American MARINER has the following drafts FWD 09'-00" AFT 15'-11".  Upon completion of loading and bunkering the items listed below will be onboard.  Use the white pages of the stability Data Reference book to determine the minimum GM required to meet a one compartments standard. 

Stores 50 Tons   

Lube oil 13 Tons

Cargo 8040 Tons

Fuel oil 3115 Tons

Fresh Water 200 Tons

Step 1 Calculate Mean Draft……Mean Draft 12'-05"

Step 2.   Access Sheet 3 (Hydrostatic Properties) Calculate displacement before loading 7,700 Tons…Now add up the deadweight cargo "The five items listed above equals 11,418 Tons. With a new displacement of 19,118 tons, from sheet three, calculate new mean draft (column 1 sheet 3)

Step 3.  Access sheet #6… With new mean draft…read across to the value of the curve…Then read down to answer GM =2.05 Feet ANS
Question Area 4 There are six questions similar to the following found in the CG question Bank

Q. Use the Floodable Length Curve in section 1 the blue pages of the Stability Data Reference Book.  If the curve represents 45 percent permeability and No. 3 hold floods, the vessel will sink if the permeability exceeds what percent.?

We said in the theory section of this lecture, that when the triangular area penetrates the permeability line the vessel sinks.

Step 1. Get yourself a good ruler. A 6" architect's ruler would be the best. Access the 1/8 inch scale…This of course can be done with any ruler.

Step 2. Carefully measure from the keel line to the top point of the triangle (9.3 inches to scale)

Now measure again from the  keel line to the permeability line (16.3 inches to scale). Note: Make sure your second measurement  is aligned with first, in otherwords bisects the point of the triangle. up to the permeability line which is represented of course at 45% according to the problem,

Step 3 
Formula:

Height of Old curve   =     Ht of New Curve 

 New Permeability            Old Permeability

16.3        =     9.3   

  X                  45

9,3X  =  733.5

X = 78.8% ANS

If you think about it what we have done is this. We know that when the tip of the triangle penetrates the permeability line the vessel will sink. So we scaled a line down to the top of the triangle to scale and calculated the new permeability line at that point. From the data we determined that when the permeability was 79% the vessel would sink.

This ends the problem section on Damage Stability.

