PILE FOUNDATION




PILE FOUNDATION

The piles shall be 48" diameter, 5/8" wall steel pipes conforming to ASTM A53 Gr B and API
5L Gr B (Fy =35 ksi, Fu= 60 ksi). The 5/8" wall thickness satisfies the AISC Specification
Chapter B requirements for local buckling.

The pile lengths are based on a Factor of Safety equal to 2.0. Pile tests shall be performed.
No group reduction factor is needed as long as a minimum spacing of 12' is maintained. Both the
chamber module and gate bay module pile loads were checked considering five load cases. The
maximum compressive load was dictated by the ship lock gatebay module experiencing the
maximum operation condition with minimal uplift. The uniform pile reaction(transverse
direction) was increased 125% beneath the lock walls, developing a maximum reaction of 840
kips. The 160" pile has a soil capacity of approx. 880 kip. The lighter barge lock required a 140’
pile length. The shiplock gatebay was also analyzed as a rigid base acted upon by the eccentric
gravity loads and lateral loads. The Program CPGA was used to determine the axial loads and
combined stress created by axial compression and bending. The maximum reaction increased
slightly to 851 kips and the maximum combined stress ratio is 0.49; both well within the
- permissible limit. The maximum required length pile was conservatively used throughout the
foundation. The CPGA rigid base analysis was also used for the maintenance dewatering case to
determine if any portion of the pile foundation went into tension. The results are no net tension.
The same pile lengths were also adequate for the setting pads and tension piles. Tension piles
were used solely to achieve the required Factor of Safety against flotation for the maintenance
dewatering case.

The included sample calculations are for the 1200 X 110 Ship Lock. Included are:
- Uplift Pressures
- Sliding Calculations

- Pile reactions for both the chamber and gatebay modules based on
a simple P/A distribution with a 125% increase beneath the lock walls

- CPGA runs for the gatebay module incurring 2 moment created by
eccentric gravity loads and lateral loads.

- Ultimate Pile Capacity curve
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Safety Factors

Safety factors should be considered in the light of
::onomic conditions. Large safety factors result in a
nore costly structure: however, low safety factors
«ay result in failure. which could also lead to high
cest. Proper safety factors result only from an ade-
quate determination of sliding, overturning, and over-
stressing forces within and acting on the dam.

Overturning
Ordinarily, the safety factor against overturning is be-
tween 2 and 3. In smaller dams it is often larger. If the
computed safety factor falls below 2, the section of the
dam should be modified to increase the safety margin.
A gravity dam rarely fails from overturning since any
tendency to overturn provides greater opportunity for
a sliding force to create the failure. The safety factor
against overturning is the ratio of the righting moment
to the overturning moment about the toe of the dam.
This can be expressed as:
Eso= WeXh+ WX,

Pxi;+Uxl, (1)

in which W_.=force due to weight of concrete
W, =force due to weight of water on in-
clined surfaces
P=1{orce of water acting to displace dam
downstream
U = uplift force
I=length of moment arm for respective
forces
All forces (except the resultant foundation force)
should be considered in computing this safety factor.
Other forces may be wave. ice, earthquake, and silt
pressure.
Another method” of evaluating the safety factor
against overturning relates to internal stresses. If the
vertical stress at the upstream edge of any horizontal

section computed without uplift exceeds the uplift
pressure at that point, the section above that point is
considered safe against overturning. This computa-
tion can be used for small dams, but is not recom-
mended for dams of great height.

Also. if the uplift pressure at the upstream face
exceeds the vertical stress at any horizontal section
without uplift, the uplift forces greatly increase the
tendency for overturning about the downstream toe
at that assumed horizontal plane. The dam may still be
considered safe if the tension stresses developed are
less than the allowable stresses in the concrete and in
the foundation material. This assumption is based on
good workmanship and development of a tensile
strength within the structure on all horizontal planes.
A dam is usually designed so that there will be no
tension (or a limited tensile force) in the upstream face
under severe loading conditions.

Sliding

Three approaches are used by engineers in evaluating
the safety of a dam from being displaced downstream.
Each has merit and generally involves the same rela-
tionship of forces. Although the computed values are
safe, they are considerably different. The three ap-
proaches are: (1) a safe sliding factor, (2) a safety
factor. and (3) a shear-friction safety factor. Clear
distinction must be made among these three ap-
proaches. The primary purpose of each is to obtain a
safe coefficient that when exceeded would put the dam
in jeopardy of being pushed downstream.

The sliding factor is the coefficient of friction re-
quired to prevent sliding of any horizontal plane in the
dam or upon its foundation under loading conditions.
For small dams the sliding factor normally determines
safety against sliding. This approach does not employ
shear forces: however, shear forces are assumed as
added safety in design. Also, this approach penalizes

Table 1. ALLOWABLE SLIDING FACTORS FOR VARIOUS
FounpaTiON CONDITIONS
Suggested

Safe minimum Shear

sliding factor of sliding

factor. safety. factor.

Material f I SSF
Concrete on concrete 0.65-0.8 ] 1-1.5 ! 4
Concrete on sound rock. clean and irregular surface 0.8 | 1-1.5 | 4
Concrete on rock. some laminations 0.7 i 1-1.5 4
Concrete on gravel and coarse sands 0.4 | 2.5 -
Concrete on sand 0.3 ] 25 -
Concrete on shale 0.3 ! 2.5 -
Concrete on silt and clay | ] 2.5* -

“Tests required to determine ~afety.
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/200 x s/0 x 36 S e~Fz0O
W ANSe R 2 Designed by: P.J.S.

THNC Lock Replacement

Checked by:

Pi ination - i e 1

Chamber: EL. 10.00

Tailwater: EL. 1.00

Concrete Weight:

Float-in segment: 1386.00 sf x 14.00 'strip x 0.15 = 2910.60 x 2 (other half) = 5821 kips
(CADD)

Grout: 400 ft x 14.00 'stip x 17200 ft x 0.1500 = = 1445 kips

Walls: 786.12 sf x 14.00 'strip x 0.15 = 1650.85 x 2 (other half) = 3302 kips
{CADD)

Water:

Chamber @ EL. 10.0: 50.00 ft x 14.00 'strip x 110.00 ft x 0.0625 = = 4813 kips

Water in culvert: 27375 sf x 14.00 'strip x 0.0625 = 239.53 x 2 (other half) = 479 kips

Soil:

Soil with water. 12483 sf x 14.00 'strip x 0.12 = 208.71 x 2 (other half) = 419 kips
(CADD)

Drag: 295.43 kips (from C. Balint) x 2 (other half) = 591 kips

Uplift:

Taiwater @ El. 1.0 5700 ft x 14.00 'strip x 17200 ft x  -0.0625 = = -8579 kips

Total weight: 8291 kips
Distribute 8291 kips over 172.0 ft. 8291 / 172 = 48.20 kips/ft fora 14' strip

Distribute 125% of load at both ends of monolith and rest of load in middle:

44.00 fton each end, load is:  48.20 kips/ft x 125 = 60.25 kips/ft
so, for 88' of monolith, load is: B88.00 ft x 60.25 = 5302.42 kips
therefore, remaining 84' of monolith will have load of:[( 48.20 x 17200 ) 530242 ]/ 84 = 3558 kipsft
For  44.00 ft on each end: 88.00 ft x 6025 / 7.0 piles = 757.49 kips/pile

Using a factor of safety = 2.0, this equates to  757.49 tons/pile

For  84.00 ftin the middie: 84.00 ft x 3558 / 6.0 piles = 498.11 kips/pile

Using a factor of safety = 2.0, this equates to  498.11 tons/pile

[\ 0 [\ n m p ]\

& 12 12 e 19 1 19

757.48 K 75749 K 75749 K 627.80 K 498.11 498.11 K 249.05 K
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Distribute

9474 kips over 172.0 ft.

9474 / 172 =

Distribute 125% of load at both ends of monolith and rest of load in middie.

TANC Lock Replacement C a8 < Designed by: P.J.S.
Checked by:

Pile Determination - Maximu: j Load Case *** Governi hioie

Chamber: EL. 17.60

Tailwater: EL. -2.00

Concrete Weight:

Float-in segment. 1386.00 sf x 14.00 'strip x 015 = 2910.60 x 2 (other halfy = 5821 kips
(CADD)

Grout: 400 ff x 14.00 'strip x 172.00 ft x 0.1500 = = 1445 kips

Walls: 786.12 sf x 14.00 'strip x 0.15 = 1650.85 x 2 (other haif) = 3302 kips
(CADD)

Water:

Chamber @ EL. 17.6: 5760 f x 14.00 'stip x 110.00 ft x 0.0625 = = 5544 kips

Water in culvert: 273.75 sf x 14.00 'strip x 0.0625 = 239.53 x 2 (other half) = 479 kips

Soil:

Soil with water: 124.83 sf x 14.00 'strip x 012 = 208.71 x 2 (other half) = 419 kips
{CADD)

Drag: 295.43 kips (from C. Balint) x 2 (other half) = 591 kips

Uplift:

Tailwater @ EL.-2.0: 5400 ft x 14.00 'strip x 172.00 ft x -0.0625 = = -8127 kips

Total weight: 9474 Kips

55.08 kipsit fora 14' strip

42.00 ft on each end, load is: 55.08 kips/ft x 125 = 68.85 kips/ft
so, for 88' of monolith, load is: 8400 ft x 68.85 = 5783.58 kips
therefore, remaining 84' of monolith will have load of:{( 55.08 x 17200 ) 578358 )/ 88 =  41.94 kipsAt
For 42.00 ft on each end: 84.00 ft x 6885 / 7.0 piles = 826.23 kips/pile
Using a factor of safety = 2.0, this equates to 826.23 tons/pile
For  88.00 ftin the middie: 88.00 ft X 4184 / 6.0 piles = 615.08 kips/pile
Using a factor of safety = 2.0, this equates to 615.08 tons/pile
Q iy mh 1) 0 M ]\
6 12 12 14 14 14 14
826.23 K 826.23 K 23K 72065 K 615.08 615.08 K 307.54 K



/20¢ x sr0 x 3 C 7 0F2e
IHNC Lock Replacement C HAMA e R_ Designed by: P.J.S.
Checked by:
Pile Determination - Maximum Operations. Load Case 2B
Chamber: EL. -2.00
Tailwater: EL. -2.00
Concrete Weight:
Float-in segment: 1386.00 sf x 14.00 'strip x 0.15 = 2910.60 x 2 (other haf) = 5821 kips
(CADD)
Grout: 400 ft x 1400 'strip x 17200 ft x 0.1500 = = 1445 kips
Walls: 786.12 sf x 14.00 'strip x 0.15 = 1650.85 x 2 (other half) = 3302 kips
{(CADD)
Water:
Chamber @ EL.-2.0: 3800t x 14.00 'strip x 110.00 ft x 0.0625 = = 3658 kips
Water in culvert: 27375 sf x 1400 'strip x 0.0625 = 239.53 x 2 (other half) = 475 kips
Soil:
Soil with water: 12483 sf x 14.00 'strip x 0.12 = 209.71 x 2 (other half) = 419 kips
(CADD)
Drag: 295.43 kips (from C. Balint) x 2 (other half) = 591 kips
Uplift:
Tailwater @ EL.-2.0: 5400 ft x 14.00 'strip x 17200 ft x  -0.0625 = = -8127 kips
Total weight: 7588 kips
Distribute 7588 kips over 172.0 ft: 7588 / 172 = 44,11 kips/ft for a 14’ strip

Distribute 125% of load at both ends of monolith and rest of ioad in middle:

44.00 ftoneachend, loadis: 44.11 kips/ft x 125 = 55.14 kips/ft
so, for 88' of monolith, load is: 8800 ft x 8514 = 4852.51 kips
therefore, remaining 84' of monolith will have load of:{( 4411 x 17200 ) 485251 )/ 84 =  32.56 kipsfft
For 44.00 fton each end: 88.00 ft x 55.14 / 7.0 piles = 693.22 kips/pile
Using a factor of safety = 2.0, this equates to 693.22 tons/pile
For  84.00 ftin the middie: 84.00 ft x 3256 / 6.0 piles = 455.84 kips/pile
Using a factor of safety = 2.0, this equates to 455.84 tons/pile
K\ 0 M T I\ 1 Q ]\
6 12 12 14 14 14 14
693.22 K 693.22 K 693.22 K 57453 K 455.84 45584 K 227.92




f20% X0 x3C 8 oF20

[THNC Lock Replacement Designed by. P.J.S.
Caand o Checked by:
Pile Determination - Maintenance Dewatering, Load Case 3
Chamber: No Water
Tailwater: EL. 1.00
Concrets Weight:
Float-in segment: 1386.00 sf x 14.00 'strip x 0.15 = 2910.60 x 2 (other half) = 5821 kips
: (CADD)
Grout 400 ft x 14.00 'strip x 17200 ft x 0.1500 = = 1445 kips
Walls: 786.12 sf x 14.00 'strip x 0.15 = 1650.85 x 2 (other half) = 3302 kips
(CADD)
Water:
000 ft x 1400 'strip x 11000 ff x 0.0625 = = 0 kips
0.00 sf x 14.00 ‘strip x 0.0625 = 0.00 x 2 (other half) = 0 kips
Soil:
Soil with water: 12483 sf x 14.00 'strip x 0.12 = 209.71 x 2 (other half) = 419 Kips
(CADD)
Uplift:
Tailwater @ E!. 1.0: 3.82 ks x 14.00 'strip x 172.00 ft = = -9427 kips
Headwater @ EL. 10.0 (.5(3.84+3.99)) _—
Total weight: 1560 kips
Distribute 1560 kips over 172.0 ft: 1560 / 172 = 9.07 kips/ft for a 14' strip
Distribute 125% of load at both ends of monolith and rest of load in middle:
44 00 ftoneachend, loadis: 9.07 Kips/ft x 1.25 = 11.34 kips/t
so, for 88' of monolith, load is: 88.00 ft x 1134 = 997.55 kips
therefore, remaining 84' of monolith will have load of:{( 9.07 x 17200 ) 99755 ]/ 84 = 6.69 kips/ft
For 44.00 ft on each end: 88.00 ft x 11.34 / 7.0 piles = 142.51 kips/pile
Using a factor of safety = 2.0, this equates to 142.51 tons/pile
For 84.00 ftin the middie: 84.00 Nt x 6.69 / 6.0 piles = 83.71 kips/pile
Using a factor of safety = 2.0, this equates to  93.71 tons/pile

T T —TR T T T h

€ 12 12 14 14 14 14

14251 K 14251 K 14251 K 11811 K 93.71 93.71 K 46.85 K



_ /200 x fro x 3€ - dl ng 2.0
IHNC Lock Replacement signed by: P.J.S.
Cann & €7 Checked by,
Pile Determination - Hurricane, Load Cage 4B
Chamber: EL. 0.00
Tailwater: EL. 13.00
Concrete Weight:
Float-in segment: 1386.00 sf x 14.00 'strip x 0.15 = 2910.60 x 2 (other half) = 5821 kips
(CADD)
Grout: 400 ft x 14.00 'strip x 17200 ft x 0.1500 = = 1445 kips
Walls: 786.12 sf x 14.00 'strip x 0.15 = 1650.85 x 2 (other half) = 3302 kips
(CADD)
Water:
Chamber @ EL. 0.0: 4000 ft x 1400 'strip x 110.00 ft x 0.0625 = = 3850 kips
Water in culvert: 273.75 sf x 14.00 'strip x 0.0625 = 239.53 x 2 (other half) = 479 kips
Soil: .
Soil with water: 124.83 sf x 14.00 'strip x 0.12 = 209.71 x 2 (other haff) = 419 kips
(CADD)
Drag: 295.43 kips (from C. Balint) x 2 (other half) = 591 kips
Uplift:
Tailwater @ EL. 13.0: 69.00 t x 14.00 'strip x 17200 ft x -0.0625 = = -10385 kips
Total weight: 5523 kips
Distribute 5523 kips over 172.0 ft: 5523 / 172 = 32.11 kips/t for a 14’ strip
Distribute 125% of load at both ends of monolith and rest of load in middle:
44.00 fton each end, load is: 32.11 kips/ft x 125 = 40.13 kips/ft
so; for 88' of monolith, load is: 88.00 ft x 40.13 = 3531.87 kips
therefore, remaining 84' of monolith will have load of:[( 3211 x 172.00 ) 353187 ]/ 84 = 2370 kips/ft
For  44.00 ft on each end: 88.00 ft x 40.13 / 7.0 piles = 504.55 kips/pile
Using a factor of safety = 2.0, this equates to: 504.55 tons/piie
For 84.00 ftin the middie: 84.00 ft x 2370 / 6.0 piles = 331.78 kips/pile
Using a factor of safety = 2.0, this equates to: 331.78 tons/pile
1 N I { 0 O T h
6 12 12 14 14 14 14
50455 K 504.55 K 504.55 K 418.17 K 331.78 331.78 K 165.89




/o0 fox 3€ e of 20
[IANC Lock Replacement . -~ Designed by: P.J.S.
iy Checked by:
Pile Determination - Normal Operations, Load Case 1
Chamber: EL. 10.00
Tailwater: EL. 1.00
Concrete Weight:
Float-in segment: 1695.00 sf x 14.00 'strip x 0.15 = 3559.50 x 2 (other half) = 7119 kips
(CADD)
Grout: 400 x 1400 'stip x 180.00ft x 0.1500 = = 1512 kips
Walls: 860.31 sf x 14.00 'strip x 0.15 = 1806.65 x 2 (other haf) = 3613 kips
{CADD)

Water:
Chamber @ EL. 10.0: 5000ft x 1400 'strip x 11000 ft x 0.0625 = = 4813 kips
Water in culvert: 27375 sf x 1400 ‘strip x 0.0625 = 239.53 x 2 (other half) = 479 kips
Drag: 295.43 kips (from C. Balint) x 2 (other half) = 591 kips
Uplift:
Tailwater @ EI. 1.0: 5900 ft x 14.00 'strip x 180.00 ft x -0.0625 = = .9293 kips
Additional Weight:
(from gates & water elevatio 3.22 K/t (from P. Schaefer) x  14.00 * strip = = 45 kips
differentials on each side of gates)

Total weight: 8879 kips

Distribute 8879 kips over 180.0 ft: 8879 / 180 = 49.33 kips/t for a 14' strip

Distribute 125% of load at both ends of monolith and rest of load in middie:

42.00 ftoneachend, loadis: 49.33 kips/ft x 1.25 = 61.66 kipsMt
80, for 84' of monolith, load is: 84.00 ft x 61.66 = 5179.59 kips
therefore, remaining 96' of monolith will have load of:[( 4933 x 180.00 )- 517959 }/ 96 =  38.54 kipsit
For  42.00 ft on sach end: 84.00 ft x 6166 / 7.0 piles = 739.94 kips/pile
Using a factor of safety = 2.0, this equates to: 739.94 tons/pile
For  96.00 ftin the middie: 86.00 ft x 38.54 / 6.0 piles = 616.62 kips/pile
Using a factor of safety = 2.0, this equates to: 616.62 tons/pile
[J [1 [} N m [l [l
6 12 12 12' 16' 16 16'
739.94 K 73994 K  739.94 K 678.28 K 616.62 616.62 K 308.31 K



/00 x 02 € [/ eF 20
IHNC Lock Replacement “Gate Bay™ Designed by: P.J.S.
Checked by:
Pile Determination - Maximum Operations, Load Case 2A " Governing Case ***
Chamber: EL. 17.60
Tailwater: EL. -2.00
Concrete Weight:
Float-in segment: 1695.00 sf x 14.00 'strip x 0.15 = 3559.50 x 2 (otherhalf) = 7119 kips
(CADD)
Grout: 400 ft x 14.00 'strip x 180.00 ft x 0.1500 = = 1512 kips
Walls: 860.31 sf x 14.00 ‘strip x 0.15 = 1806.65 x 2 (otherhaif) = 3613 kips
{CADD)
Water:
Chamber @ EL. 17.6: 5760 ft x 14.00 'strip x 11000t x 0.0625 = = 5544 kips
Water in culvert: 273.75 sf x 14.00 'strip x 0.0625 = 239.53 x 2 (other half) = 479 kips
Drag: 295.43 kips (from C. Balint) x 2 (other half) = 5§91 kips
Uplift:
Tailwater @ EL.-2.0: 5600 t x 14.00 'strip x 18000 ft x 0.0625 = = 8820 kips
Additional Weight:
(from gates & water elevation 3.81 kWMt (from P. Schaefer) x  14.00 ' strip = - 53 kips
differentials on each side of gates)
Total weight: 10092 kips
Distribute 10092 kips over 180.0 ft: 10082 / 180 = 56.06 kipst for a 14° strip
Distribute 125% of load at both ends of monolith and rest of load in middie:
42.00 ft on each end, load is: 56.06 kipsft x 1.25 = 70.08 kips/ft
80, for 84’ of monolith, load is: 84.00 ft x 70.08 = 5886.75 kips
therefore, remaining 96' of monolith will have joad of:[( 56.06 x 18000 ) 588675 }/ 96 = 43.80 kipsit
For  42.00 ft on each end: 84.00 ft x 70.08 / 7.0 piles = 840.96 kips/pile
Using a factor of safety = 2.0, this equates to:  840.96 tons/pile
For 96.00 ft in the middie: 96.00 ft x 4380 / 6.0 pies = 700.80 kips/pile
Using a factor of safety = 2.0, this equates to:  700.80 tons/pile
i ]} ] M 1] ) 1
€ 12 12 12 16 16 16'
840.96 K 840.96 K 840.96 K 770.88 K 700.80 700.80 K 35040 K
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IHNC Lock Replacement *Gate Bay™ Designed by: P.J.S.
Checked by:

Pile Determination - Maximum Operations, Load Case 2B
Chamber: EL. -2.00
Tailwater: EL.- -2.00
Concrets Weight:
Float-in segment: 1695.00 sf x 14.00 'strip x 0.15 = 3559.50 x 2 (other half) = 7119 kips

(CADD)
Grout: 400t x 1400 'stip x 18000 & x 0.1500 = = 1512 kips
Walls: 860.31 sf x 14.00 'strip x 0.15 = 1806.65 x 2 (other half) = 3613 kips

(CADD)
Water:
Chamber @ EL.-2.0: 3800ft x 1400 'strip x 11000 ft x 0.0625 = = 3658 kips
Water in culvert: 273.75 sf x 14.00 'strip x 0.0625 = 239.53 x 2 (other half) = 479 kips
Drag: 295.43 kips (from C. Balint) x 2 (other half) = 591 kips
Uplift:
Tailwater @ EL.-2.0: 5600 ft x 14.00 'stip x 180.00 ft x -0.0625 = = -8820 kips
Additional Weight:
(from gates & water elevatio 3.08 kMt (from P. Schaefer) x 14.00 * strip = = 43 kips
differentials on each side of gates)

Total weight: 8195 kips
Distribute 8195 kips over 180.0 ft: 8195 / 180 = 45.53 kips/ft fora 14’ strip
Distribute 125% of load at both ends of monolith and rest of load in middie:
42.00 fton eachend, loadis: 45.53 kips/t x 125 = 56.91 kips/t
so, for 84' of monolith, load is: 8400 ft x 56.91 = 4780.33 kips
therefore, remaining 96' of monolith will have load of:[( 4553 x 18000 ) 478033 ]/ 96 = 3557 kips/t
For 42,00 ft on each end: 84.00 # x 5691 / 7.0 piles = 682.90 kips/pile
Using a factor of safety = 2.0, this equates to: 682.90 tons/pile
For  96.00 ftin the middie: 96.00 f x 3557 / 6.0 piles = 569.09 kips/pile
Using a factor of safety = 2.0, this equates to: 569.09 tons/pile
[} ] 1) m [] | n [j | [ i3
6 12 12 12 16 16 16'
682.90 K 682.90 K 682.90 K 626.00 K 569.09 569.09 K 28454 K



For  96.00 ftin the middle: 96.00 f x 7.67 / 6.0 piles =

122.76 kips/pile

[26c x trox 2€ 3 o< 2°
IHNC Lock Replacement "Gate Bay*™ Designed by: P.J.S.
Checked by:
Pile Determination - Maintenance Dewatering, Load Case 3
Chamber: No Water
Tailwater: EL. 1.00
Concrete Weight:
Float-in segment: 1695.00 sf x 1400 'strip x 015 = 3559.50 x 2 (other half) = 7119 kips
(CADD)
Grout: 400 ft x 14.00 'stip x 18000 ft x 0.1500 = = 1512 kips
Walls: 860.31 sf x 14.00 'strip x 0.15 = 1806.65 x 2 (other half) = 3613 kips
(CADD)
Water:
000ft x 1400 'strip x 11000 ft x 0.0625 = = 0 kips
0.00 sf x 14.00 'strip x 0.0625 = 0.00 x 2 (other half) = 0 kips
{Uplift:
Tailwater @ E!. 1.0 418 ks x 14.00 'stip x 180.00 #t = = -10534 kips
{Headwater @ EL. 10.0 (-5(4.11+4.25))
Additional Weight:
(from gates & water elevatio 4.07 kMt (from P. Schaefer) x  14.00 ' strip = = 57 kips
differentials on each side of gates)
Total weight: 1768 kips
Distribute 1768 kips over 180.0 ft: 1768 / 180 = 9.82 kipsMt for a 14’ strip
Distribute 125% of load at both ends of monolith and rest of load in middie:
42.00 fton each end, load is:  9.82 kipsft x 125 = 12.28 kips/ft
80, for 84' of monolith, foad is: 84.00 ft x 12.28 = 1031.15 kips
therefore, remaining 96' of monolith will have load of:[( 9.82 x 180.00 ) 103115 J/ 9% = 7.67 kips/t
For  42.00 ft on sach end: 84.00 ft x 1228 / 7.0 piles = 147.31 kips/pile

Using a factor of safety = 2.0, this equates to: 147.31 tons/pile

Using a factor of safety = 2.0, this equates to: 122.76 tons/pile

@ LJs N0 (pRry

110 10 11 1] 0)
€ 12 12 12 16'

14731 K 147.31 K 147.31 K 135.03 K
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IHNC Lock Replacement **Gate Bay*™ Designed by: P.J.S.
Checked by:
~—. Pile Determination - Maintenance Dewatering, Load Case 3
Chamber: R/S OF BULKHEAD AT EL. 10.0
Tailwater: EL. 1.00
Concrete Weight:
Float-in segment: 1695.00 sf x 14.00 'strip 0.15 = 3559.50 x 2 (other halfy = 7119 kips
(CADD)
Walls: 860.31 sf x 14.00 ' strip 0.186 = 1806.65 x 2 (other half) = 3613 Kips
(CADD)
Water:
50.00 ft x 14.00 'strip 110.00 ft x 0.0625 = = 4813 kips
0.00 sf x 14.00 'strip 0.0625 = 0.00 x 2 (other half) = 0 kips
Uplift:
Tailwater @ EI. 1.0: 4.18 ksf x 14.00 'stip x 180.00 ft = = -10534 kips
Headwater @ EL. 10.0 (.5(4.11+4.25))
Additional Weight:
(from gates & water elevatio 4.07 k/ft (from P. Schaefer) x  14.00 ' strip = = 57 kips
differentials on each side of gates)
Total weight: 5068 kips
Distribute 5068 kips over 180.0 ft: 5068 / 180 = 28.16 kips/ft for a 14' strip
Distribute 125% of load at both ends of monolith and rest of load in middie:
42.00 ftoneachend, loadis: 28.16 kips/ft x 125 = 35.20 kips/ft
so, for 84' of monolith, load is: 84.00 ft x 3520 = 2956.44 kips
therefore, remaining 96' of monolith will have load of:[( 28.16 x 180.00 ) 295644 }/ 96 =  22.00 kips/ft
—
For  42.00 ft on each end: 84.00 ft 35.20 / 7.0 piles = 422.35 kips/pile
Using a factor of safety = 2.0, this equates to 422.35 tons/pile
For  96.00 ftin the middle: 96.00 ft x 2200 / 6.0 piles = 351.96 kips/pile
Using a factor of safety = 2.0, this equates to 351.96 tons/pile
& RA endg
[1 n []{ i nm ] I
€' 12' 12 12' 16' 16' 16'
422.35 K 422.35 K 422.35 K 387.15 K 351.96 351.96 K 175.98 K
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IHNC Lock Replacement *Gate Bay™ Designed by: P.J.S.
Checked by:
Pile Determination - Hurricane, Load Case 4B
Chamber: EL. 0.00
Tailwater: EL. 43.00
Concrete Weight:
Filoat-in segment: 1695.00 sf x 14.00 ‘strip x 0.15 = 3558.50 x 2 (other half) = 7119 kips
(CADD)
Grout 400 ft x 1400 ‘strip x 180.00 f x 0.1500 = = 1512 kips
Walls: 860.31 sf x 14.00 'strip x 0.15 = 1806.65 x 2 (other half) = 3613 kips
(CADD)

Water:
Chamber @ EL. 0.0: 4000 ft x 1400 'stip x 11000 & x 0.0625 = = 3850 kips
Water in culvert: 273.75 sf x 14.00 'strip x 0.0625 = 239.53 x 2 (other half) = 479 kips
Drag: 295.43 kips (from C. Balint) X 2 (other half) = 591 kips
Uplift:
Tailwater @ EL. 13.0: 7100t x 1400 'stip x 18000 ft x <0.0625 = = -11183 kips
Additional Weight:
({from gates & water elevatio 3.40 K/t (from P. Schaefer) x  14.00 ° strip = = 48 kips
differentials on each side of gates)

Total weight: 6029 kips

Distribute 6028 kips over 180.0 ft: 6029 / 180 = 33.50 kips/t fora 14' strip
Distribute 125% of load at both ends of monolith and rest of load in middie:
42.00 fton each end, loadis: 33.50 kips/t x 1.25 = 41.87 kips/t
80, for 84' of monolith, load is: - 84.00 ft x 4187 = 3517.11 kips
therefore, remaining 96' of monolith will have load of:{( 3350 x 18000 ) 351711 ]}/ 96 =  26.17 kipsit
For 42.00 ft on each end: 84.00 ft x 4187 / 7.0 piles = 502.44 kips/pile
Using a factor of safety = 2.0, this equates to: 502.44 tons/pile
For 96.00 ft in the middie: 96.00 ft x 26.17 / 6.0 piles = 418.70 kips/pile
Using a factor of safety = 2.0, this equates to: 418.70 tons/pile
i 7 m h 13 ] [} 1)
L3 12z 12 12 16 16 16" .
502.44 K 502.44 K 460.57 K 418.70 418.70 K 209.35 K

502.44 K
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IHNC LOCK R/S GATEBAY-MAXIMUM OPERATION 2A/FULL CHAMBER-
DRAG FORCE INCLUDED//FILE:GATE2A1l7

PROP 29000 26100 26100 93.0 2.0 0 ALL

SOIL ES 0.355 LEN 160.0 0 ALL

TENSION 0.8 ALL

ALLOW R 880.0 760.0 1627.0 1627.0 20940.0 20940.0 ALL
PILE 1 84 -210 ©

ROW Y 31 1 30 AT 14

REPEAT 13 3 AT -12 6 AT -16 3 AT -12

LOAD 1 0 0 308600 -567600 0 O

FOUT 2 4 5 6

PFO ALL
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