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where flush deck door openings are de-
sired, must not be less than 6 inches 
nor more than 12 inches from the door 
frame so that an unstiffened diaphragm 
of bulkhead plating 6 to 12 inches wide 
is provided completely around the door 
frame. Where such limits cannot be 
maintained, alternative installations 
will be considered by the Marine Safe-
ty Center. In determining the 
scantlings of these bulkhead stiffeners, 
the door frame should not be consid-
ered as contributing to the strength of 
the bulkhead. Provision must also be 
made to adequately support the thrust 
bearings and other equipment that 
may be mounted on the bulkhead or 
deck. 

(2) Sliding watertight door frames 
must be either bolted or welded water-
tight to the bulkhead. 

(i) If bolted, a suitable thin heat and 
fire resistant gasket or suitable com-
pound must be used between the bulk-
head and the frame for watertightness. 
The bulkhead plating must be worked 
to a plane surface in way of the frame 
when mounting. 

(ii) If welded, caution must be exer-
cised in the welding process so that the 
door frame is not distorted. 

(e) For each watertight door which is 
in a required subdivision bulkhead, an 
indicator light must be installed in the 
pilothouse and at each other vessel op-
erating station from which the door is 
not visible. The indicator must show 
whether the door is open or closed. 

[CGD 79–023, 48 FR 51010, Nov. 4, 1983, as 
amended by CGD 88–032, 56 FR 35828, July 29, 
1991; CGD 85–080, 61 FR 944, Jan. 10, 1996; 
USCG–2000–7790, 65 FR 58464, Sept. 29, 2000]

§ 170.275 Special requirements for 
cargo space watertight doors. 

(a) A door between cargo spaces— 
(1) Must not be designed for remote 

operation; 
(2) Must be located as high as prac-

ticable; and 
(3) Must be located as far inboard of 

the side shell as practicable but in no 
case closer to the side shell than one-
fifth of the beam of the vessel where 
the beam is measured at right angles 
to the centerline of the vessel at the 
level of the deepest load line. 

(b) If the door is accessible while the 
ship is in operation, it must have in-

stalled a lock or other device that pre-
vents unauthorized opening. 

(c) Before installing a watertight 
door in a cargo space, approval must be 
obtained from the Commanding Offi-
cer, Marine Safety Center. 

[CGD 79–023, 48 FR 51010, Nov. 4, 1983, as 
amended by CGD 88–070, 53 FR 34537, Sept. 7, 
1988]

Subpart I—Free Surface
§ 170.285 Free surface correction for 

intact stability calculations. 
(a) When doing the intact stability 

calculations required by this sub-
chapter, the virtual increase in the ves-
sel’s vertical center of gravity due to 
liquids in tanks must be determined by 
calculating— 

(1) For each type of consumable liq-
uid, the maximum free surface effect of 
at least one transverse pair of wing 
tanks or a single centerline tank; and 

(2) The maximum free surface effect 
of each partially filled tank containing 
non-consumable liquids. 

(b) For the purpose of paragraph 
(a)(1) of this section, the tank or com-
bination of tanks selected must be 
those having the greatest free surface 
effect.

§ 170.290 Free surface correction for 
damage stability calculations. 

(a) When doing the damage stability 
calculations required by this sub-
chapter, the virtual increase in the ves-
sel’s vertical center of gravity due to 
liquids in tanks must be determined by 
calculating— 

(1) For each type of consumable liq-
uid, the free surface effect of at least 
one transverse pair of wing tanks or a 
single centerline tank; and 

(2) The free surface effect of each par-
tially filled tank containing other than 
consumable liquids. 

(b) For the purpose of paragraph 
(a)(1) of this section, the tank or com-
bination of tanks selected must be 
those having the greatest free surface 
effect. 

(c) When doing the calculations in 
paragraph (a) of this section, the free 
surface effect of a liquid in a tank must 
be determined by— 

(1) Assuming the vessel is heeled five 
degrees from the vertical; or 
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(2) Calculating the shift of the center 
of gravity of the liquid in the tank by 
the moment of transference method.

§ 170.295 Special consideration for free 
surface of passive roll stabilization 
tanks. 

(a) The virtual increase in the 
vertical center of gravity due to a liq-
uid in a roll stabilization tank may be 
calculated in accordance with para-
graph (b) of this section if— 

(1) The virtual increase in the 
vertical center of gravity of the vessel 
is calculated in accordance with 
§ 170.285(a); and 

(2) The slack surface in the roll sta-
bilization tank is reduced during vessel 
motions because of the shape of the 
tank or the amount of liquid in the 
tank. 

(b) The virtual rise in the vertical 
center of gravity calculated in accord-
ance with § 170.285(a) for a stabilization 
tank may be reduced in accordance 
with the following equation:

E.F.S.=(K)(F.F.S.)

where—

E.F.S.=the effective free surface. 

F.F.S.=the full free surface calculated in ac-
cordance with § 170.285(a). 

K=the reduction factor calculated in accord-
ance with paragraph (c) of this section.

(c) The factor (K) must be calculated 
as follows: 

(1) Plot (I/d)tan T on Graph 170.295 
where— 

(i) (I) is the moment of inertia of the 
free surface in the roll tank; 

(ii) (d) is the density of the liquid in 
the roll tank; and 

(iii) (T) is the angle of heel. 
(2) Plot the moments of transference 

of the liquid in the roll tank on Graph 
170.295. 

(3) Construct a line A on Graph 
170.295 so that the area under line A be-
tween T = 0 and the angle at which the 
deck edge is immersed or 28 degrees, 
whichever is smaller, is equal to the 
area under the curve of actual mo-
ments of transference between the 
same angles. 

(4) The factor (K) is calculated by de-
termining the ratio of the ordinate of 
line A to the ordinate of the curve of (I/
d)tan T, both measured at the angle at 
which the deck edge is immersed or 28 
degrees, whichever is smaller.
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