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1. Executive Summary

A load rating was developed for the Graving Basin and Finger Pier structures to support the Port in evaluating
existing and proposed future uses. The load ratings presented are based on as-built conditions (e.g., no damage
condition). At the graving basin structures, the allowable distributed live load, governed by slab bending, is 550
psf. With load spreading that puts the load directly into the columns, the capacity is approximately 2000 psf. For
the finger pier structures, the published load capacity of each pier is 500 psf, according to the United States Army
Corps of Engineers (USACE) Port Series No. 31, 2000. The load rating is summarized in Table 1 and Table 2.

Table 1: Load Rating at Graving Basins

Allowable Distributed
Structural Element / Failure Modes Live Load
(psf)
SLAB BENDING 550
(Transverse) SHEAR 700
SLAB BENDING 650
(Longitudinal) SHEAR 750
PUNCHING
SLAB SHEAR 1100
BENDING 31000
EDGE BEAM
SHEAR 8000
COLUMN AXIAL 2300
BEARING / 8000 (dead + live)
FOUNDATION BEARING 10,500 (incl. seismic)
Graving Basin Controlling Load 550

Table 2: Load Rating Summary

Allowable Distributed
STRUCTURE Live Load Governed By
(psf)
. . Deck Capacity
Graving Basin 550 (bending)
Finger Pier 500" --

*Per USACE Port Series No. 31 (2000)
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2. Introduction

The purpose of this report is to summarize load rating results for the Graving Basin and Finger Pier structures at
the Port of Richmond’s Point Potrero Marine Terminal (PPMT).
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3. Graving Basins

3.1. Assumptions

The following general assumptions were made regarding the load capacity assessment of the graving basin
structures:

Section properties and overall structural configurations were based on the construction drawings and

references provided by the Port.

The member capacity analysis assumes that neither chloride ion-induced corrosion of the reinforcing

steel nor concrete degradation have reduced the member capacities from their original design values.

The unit weight of concrete was taken at 150 pounds per cubic foot (pcf), and the unit weight of asphalt

paving was taken at 145 pcf.

There is 2" thick asphalt overlay.

Reinforcing steel properties were based on Concrete Reinforcing Steel Institute (CRSI) Evaluation of

Reinforcing Bars in Old Reinforced Concrete Structures.

The concrete compressive strength used in the deck capacity calculations is 5,000 psi. The results of

concrete coring tests performed in 2012 state a compressive strength of 7,480 psi (5000 psi was used

conservatively).

Concrete properties were based on American Concrete Institute (ACI) 318-41.

The following load combinations were evaluated based on United Facilities Criteria (UFC) 4-152-01:
o 1.2 Dead + 1.6 (Uniform Live Load)

The allowable uniform live load was taken from the controlling capacity of the following:

o Deck capacity (including punching shear)

e Edge beam capacity

e Column axial capacity

¢ Foundation / bearing capacity

o The bearing capacity is approximately 8,000 psf for dead plus live load and 10,500 psf for

load combinations including seismic loading, as documented in the Geotechnical
Characterization Report in Section 9.1. This value is well above the uniform live load
capacity based on structural capacity; thus, it can be assumed that the capacity of the
concrete deck will control.
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3.2. Structural Configuration

There are five graving basins; basins 1,3,4 and 5 are 576 feet long, and basin 2 was upgraded circa 1969 and is
748 feet long. All basins are 100 feet wide. The graving basins are delimited by six basin fingers approximately
610-feet-long by 35-feet-wide each. The graving basin structures consist primarily of a base slab at -30-ft MLLW,
cast-in-place walls and two working levels above water. The lower level is at the top of the graving basin side
walls, elevation +10-ft MLLW. This is referred to as the gallery deck. The upper level is at the grade of the back
lands, elevation +18.5 MLLW. The upper deck is referred to as the gallery roof deck. The gallery roof deck is
supported by (2) exterior 18" square columns spaced at 6.5 feet on-center (OC) and (2) internal 18" square
columns spaced at 13 feet on-center. Fingers 1 and 6 each have a wall on their west and east sides, respectively,
instead of exterior columns. An edge beam 24" deep and 18" wide runs longitudinally along the exterior sides of
the basin fingers. The gallery roof deck consists of an 8" thick concrete slab with an asphalt overlay topping
(approximately 2" thick).

Figure 1: Typical Section of Graving Basin

It is unknown what uniform live and vehicle loading the graving basin fingers were originally designed to support.
However, the U.S. Army Corps of Engineers (USACE) Port Series No. 31 The Ports of Oakland-Alameda,
Richmond, and Ports on Carquinez Strait, California (Revised 2000), states that crane service included (4) 60-ton
and (2) 45-ton electric, traveling, full-portal, gantry cranes that traveled on top of walls between the graving docks.
This reference is included in Appendix D.
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3.3. Load Capacity Summary

The allowable distributed live load, governed by slab bending, is 550 psf. With load spreading that puts the load
directly into the columns, the capacity is approximately 2000 psf. A summary of the allowable distributed live loads
according to each considered failure mode is summarized in Table 3. Supporting calculations can be found in
Appendix A.

Table 3: Load Capacity Summary — Graving Basins

Capacit Allowable Distributed
Structural Element / Failure Modes _p_y. . Live Load
(Dead + Live Loading)
(psf)
SLAB BENDING 11.74 kip-ft/ft 550
(Transverse) SHEAR 6.39 Kip/ft 700
SLAB BENDING 15.52 kip-ft/ft 650
(Longitudinal) SHEAR 7.32 Kip/ft 750
SLAB PUNCHING SHEAR 282 kip 1100
BENDING 230.5 kip-ft/ft 31000
EDGE BEAM
SHEAR 39.7 kip/t 8000
COLUMN AXIAL 564 kip 2300
BEARING /
FOUNDATION BEARING 8000 psf --
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4. Finger Piers

No load rating of the finger pier structures was performed.

e Since original construction drawings of the finger pier structures could not be located, the structural
configuration of the piers (including reinforcing layout) could not be confirmed.

The published capacity of each finger pier can be found in the United States Army Corps of Engineers (USACE)
Port Series No. 31, 2000. According to this document, the capacity is 500 psf. This reference can be found in
Appendix C.

4.1. Structural Configuration

There are two finger piers, approximately 545 feet long by 48 feet wide, located on west end of the PPMT facility.
Both finger piers have the same configuration, consisting of a 12" concrete deck supported by three concrete
bents running the length of the pier. The external bents are supported by clusters of 4 concrete piles at 36 feet
on-center (OC). Each concrete pile within the clusters is18" x 24". The central bent is supported by 18" square
concrete piles at 12 feet OC, typical. The first three shoreside piles supporting the central bent are 18" diameter
steel pipe piles. The external bents are approximately 32" wide by 5' deep. The transverse beams placed at 108
feet OC (every two pile clusters) are approximately 19" wide by 5' deep. A concrete slab apron cantilevers out
approximately 7' on the longitudinal sides of the pier and 2' on the transverse waterside. The shoreline edge at
the landside of the piers is maintained by a steel sheet pile bulkhead fronted by rip rap. A plan view of the finger
pier is depicted in Figure 2.The reinforcing layout was determined based on the minimum reinforcement specified
in ACI 318-41 as no drawings were available.

-
1
%ﬁ
1
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i
153

TYP TYP

544'-3"+

Figure 2: Typical Finger Pier Layout
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5. Load Rating Summary

Table 4: Load Rating Summary

Allowable Distributed
STRUCTURE Live Load Governed By
(psf)
. . Deck Capacity
Graving Basin 550 (bending)
Finger Pier 500" -

*Per USACE Port Series No. 31 (2000)
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Appendix A: Graving Basin Load Rating Calculations
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |[Point Potrero Marine Terminal DESIGNER: |DBT (D. Taiwo) DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB (J. Brady) DATE:|[7/20/2025
Slab Capacity - Transverse Span

BEAM SECTION PROPERTIES

b, = 12|in €y = 0.003 Rebar Type £, =ksi

depth = 8|in E. = 4030.5 [ksi US/Soft €, = 0.00114

£' = 5|ksi B, = 0.80 Metric E, = 29000 |ksi

€.' = 0.00222 Total Slot Width = in d. cover = 2.00]in

o = 0.900 Total Slot Depth = in side cover = 2.00|in

REINFORCEMENT

FLEXURAL REINFORCEMENT:

(Layered reinforcing input from top to bottom)

No. of Layers :
If As,, = N/A then provided
No. of Bar Size A Aerom top ;éjér.lfégv.:ement meets ACI 318-19
Top/Bot | Layer Bars (45, #6,etc)|  (in) (in)
Top 1 3 #5 0.93 1.8125 ASuin, top = N/A  in’
Bottom 2 2 #5 0.62 6.1875 ASun poreon =  N/A in’
ASpax, top = 4.16  in’
ASpax, bottom = 4.16 in®

CALCULATED MOMENTS & SUMMARY OF RESULTS

ULTIMATE VALUES:
Calculated Capacity

—¢Mn = 15.10 k-ft
+¢Mn = 11.74 k-ft
SERVICE VALUES:

Calculated Crack Widths
Gergley-Lutz

Egtn 5.7.3.4
-0 = 0.0000 0.0000 in
+® = 0.0000 0.0000 in

AASHTO 7th Ed.

Factored Moments from Analysis

Service
“Msp. =
+Ms_ ., =

Tolerable Crack

k-ft

k-ft

Moments from Analysis
k-ft
k-ft
Widths
®allow, top — 0.006|in
®allow, bottom = 0.006|in
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: [Graving Basin CHECKER: |JB DATE:|7/20/2025
Slab Capacity - Transverse Span
EVALUATION OF POSITIVE MOMENT CAPACITY:
ULTIMATE CAPACITY
M, = k-ft (applied)
CONCRETE COMPRESSION:
c = 1.254 in "ar = 6.1875 in
a = pic = 1.003 in z = 0.501 in
Cc = 0.85 f.'*b,*a = 51.2 kips (Crane Rail Slot is removed)
FORCES IN REINFORCING: ( '-' COMPRESSION, '+' TENSION)
A, Afrom top Strain Stress Force Moment
Layer (in%) (in) o fs (ksi) (kips) (k-1in)
1 0.93 1.8125 0.001337 33.00 30.7 55.6
2 0.62 6.1875 0.011806 33.00 20.5 126.6
FORCE EQUILIBRIUM: NOMINAL MOMENT CAPACITY:
C = 51.15 kips oMn = 11.74 k-ft
T = 51.15 kips
CHECK CRACK WIDTH FOR SERVICEABILITY
d. = 2.313 in M, max = k-ft (applied)
m = 2 (No. of bars) B = 1.391
A = 2d.*b,/m = 27.8 in’ B. =  1.418 AASHTO 77" Ed. - 5.7.3.4
Spacing = 6.125 in/bars
STRESS/STRAIN COMPATIBILITY:
c = 1.555 in = 1.49328
€., max = 0.00000 B = 0.44241
Cc = 0.5(f;, ax * C¢ * b,) = 0.00 kips fo, max = 0.000 ksi
€, = 0.00000 fe, stot = 0.000 ksi
"d" = 6.1875 in z = 0.518 in
A Aerom top Strain Stress Force Moment
Layer (in”) (in) €. £, (ksi)| (kips) (k-in)
1 0.93 1.8125 0.000000 0.00 0.0 0.0
2 0.62 6.1875 0.000000 0.00 0.0 0.0
FORCE EQUILIBRIUM: SERVICE MOMENT CAPACITY:
C = 0.00 kips Ms = 0.00 k-ft (capacity)
T = 0.00 kips
CRACK WIDTH:
Gergley-Lutz Equation AASHTO 7" Ed. - 5.7.3.4
©® = 0.076B*£_* (d_*A)?/1000 = 0.0000 in ®, = 0.017*(S+2*dc) /700*B.*f,. = 0.0000 in
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: [DBT DATE:|Jul-25
SUBJECT: [Graving Basin CHECKER: |JB DATE:|7/20/2025
Slab Capacity - Transverse Span
Oat1ow = 0.006 in
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: [Graving Basin CHECKER: |JB DATE:|7/20/2025
Slab Capacity - Transverse Span
EVALUATION OF NEGATIVE MOMENT CAPACITY:
ULTIMATE CAPACITY
M, = k-ft (applied)
CONCRETE COMPRESSION:
c = 1.254 in "ar = 6.1875 in
a = pic = 1.003 in
Cc = 0.85 f.'"*b,*a = 51.2 kips
FORCES IN REINFORCING: ( '-' COMPRESSION, '+' TENSION)
A, Aerom bot Strain Stress Force Moment
Layer (in%) (in) o fs (ksi) (kips) (k-1in)
2 0.62 1.8125 0.001337 33.00 20.5 37.1
1 0.93 6.1875 0.011806 33.00 30.7 189.9
FORCE EQUILIBRIUM: NOMINAL MOMENT CAPACITY:
Cc = 51.15 kips ¢Mn = 15.099593 k-ft
T = 51.15 kips
CHECK CRACK WIDTH FOR SERVICEABILITY
d. = 2.313 in M, max = k-ft (applied)
m = 3 (No. of bars) B = 1.482
A = 2d.* (b,-slot) /m = 18.5 in® B. =  1.418 AASHTO 77" Ed. - 5.7.3.4
Spacing = 3.063 in
STRESS/STRAIN COMPATIBILITY:
c = 2.430 in = 1.49328
€., max = 0.00000 B = 0.44241
Cc = 0.5(f, pax * Cc * b,) = 0.00 kips fo, max = 0.000 ksi
€ = 0.00000 "a" = 6.1875 in
A Afrom bot Strain Stress Force Moment
Layer (in”) (in) €. £, (ksi)| (kips) (k-in)
2 0.62 1.8125 0.000000 0.00 0.0 0.0
1 0.93 6.1875 0.000000 0.00 0.0 0.0
FORCE EQUILIBRIUM: SERVICE MOMENT CAPACITY:
C = 0.00 kips Ms = 0.00 k-ft (capacity)
T = 0.00 kips
CRACK WIDTH:
Gergley-Lutz Equation AASHTO 7" Ed. - 5.7.3.4
©® = 0.076B*£_* (d_*A)?/1000 = 0.0000 in ®, = 0.017*(S+2*dc) /700*B.*f,. = 0.0000 in
Oat1ow = 0.006 in
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Transverse Span
BEAM SECTION PROPERTIES
b, = 12 in o = 0.75
depth = 8 in L, = 138|in
f.' = 5 ksi Beam Shear Design: NORMAL BEAM SHEAR
£, = 33 ksi
REINFORCEMENT
SHEAR REINFORCEMENT :
VERTICAL: *HORIZONTAL:
No. of Stirrup Legs = No. of Bars Ea. Layer =
Bar Size (#4,#5,etc) = #5 Bar Size (#4,#5,etc) = #5
Stirrup Spacing = 12.00|in Horiz. Bar Spacing = 6.00|in
A,/s = in®/ft An/s, = in®/ft
(B,/S);eqa = None  in’/ft (Bon/S2) i = N/A in®/ft
(Ay/S) i = 0.231  in’/ft Somay = N/A in
Spax = 3.09 in
TOTAL SHEAR REINFOCEMENT RATIO (ACI 318-14 23.5.3): (DEEP BEAM SHEAR DESIGN)

Angle of Inclination = (5.0 <=y, <= 65.0)

XA, /bs (sin y;) = N/A

APPLIED SHEAR AND MOMENTS & SUMMARY OF RESULTS

ULTIMATE VALUES:

¢vn = 6.39 kips Vi, = kips
Nuy = kips (Compression is positive)
Notes: * Bottom flexural reinforcement must be fully developed at supports per code requirements (ACI

318-14 9.9.4.5).

This analysis does not include a design check of the stresses associated with the tension tie
that would be a part of Strut-&-Tie Modeling as reinforcement for crack control in flexural
design typically controls.

2025-07-21_SLAB - ConcBeam (ACI 318-19)_ transverse
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CLIENT: |[Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: [DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Transverse Span
EVALUATION OF SHEAR CAPACITY:
APPLIED SHEAR = kips ASSOC. AXIAL = k-ft
NORMAL BEAM SHEAR CAPACITY: (ACI 318-19 22.5.5.1)
Ve = [2.0%A* (£',) /*+N,/ (6%A,) 1*b,*d =  10.50 kips (a) When Av >= Av,,,
Ve = [8.0%A*(p,)">* (£'.) V74N, / (6%A,) 1 *b,*d = 8.52 kips (b) When Av >= Av,,,
Ve = [8.0%A*A*(p,)"** (£'.) 4N,/ (6*A,) ] *b,*d = 8.52 kips (c) When Av < Av,,,
VCuax = [5.0%A*(£'0)"?1*b,*d = 26.25 kips (22.5.5.1.1)
Nu/ (6*A,) <= 0.05*f'c = psi (22.5.5.1.2)
A, = (2/(1+d/10))Y% =  1.0000 (22.5.5.1.3)
Top Steel Ratio p, = As/ (b,*d) = 0.0125 Use minimum steel ratio for
Bottom Steel Ratio p, = As/ (b,*d) = 0.0084 equations b and c
STIRRUP REINFORCEMENT SHEAR CAPACITY: (ACI 318-19 22.5.8.5.3)
(B,/S) seqa = (VU - ¢VC)/ ($f,d) = None  in’/ft
Vs = MIN(A,/s (£,%d), 8(f'.)"*b,*d) = kips
MINIMUM REINFORCEMENT: (ACI 318-19 9.6.3)

(By/S)mn = 0.75% (£'.)%*b,/£, (>= 50*b,/£,) =  0.231 in’/ft (Table 9.6.3.4)
Smax = MIN(d/2, 24in) = 3.09 in (ACI 318-14 9.7.6.2.2)
ULTIMATE SHEAR CAPACITY:
¢vn = ¢(Vc + Vs) = 6.39 kips Where Vc is from equation c
DEEP BEAM SHEAR CAPACITY: (ACI 318-19 9.9)
L,/depth = 17.25
MAXIMUM SHEAR STRENGTH LIMITATION: (ACI 318-19 9.9.2.1)
Vng., <= 10*%(£'.)™*b,*d =  52.50 kips
MINIMUM REINFORCEMENT: (ACI 318-19 9.9.3.1 & 9.9.4.3)
(A,/S) 5 = 0.0025%b, = 0.360 in’/ft
Spax = MIN(d/5, 12in) = 1.24 in
(Ayn/S2) min = 0.0025%b, = 0.360 in’/ft
Somax = MIN(d/5, 12in) = 1.24 in

CHECK WORST CASE COMBINED SHEAR REINFORCEMENT RATIO:

Y1 5.00 Degrees Y2

HORIZONTAL SHEAR REINFORCEMENT RATIO:

A, /bs, (sin ;)

VERTICAL SHEAR REINFORCEMENT RATIO:
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CLIENT: |[Port of Richmond JOB NO.: 241984

PROJECT: |Point Potrero Marine Terminal DESIGNER: [DBT DATE:|Jul-25

SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Transverse Span

A,/bs (sin y,) =

YA, /bs (sin y;) = < 0.003 - UNACCEPTABLE!

2025-07-21_SLAB - ConcBeam (ACI 318-19)_ transverse
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Longitudinal Span

BEAM SECTION PROPERTIES

b, = 12|in €y = 0.003 Rebar Type £, =ksi

depth = 8lin E. = 4030.5 [ksi US/Soft €, = 0.00114

£' = 5|ksi B, = 0.80 Metric E, = 29000 |ksi

€.' = 0.00222 Total Slot Width = in d. cover = 2.00]in

o = 0.900 Total Slot Depth = in side cover = 2.00|in

REINFORCEMENT

FLEXURAL REINFORCEMENT:

(Layered reinforcing input from top to bottom)

No. of Layers :
If As,, = N/A then provided
No. of Bar Size A, dfrom top ;éjér.lfégv.:ement meets ACI 318-19
Top/Bot | Layer Bars (#5,46,etc)|  (in?) (in)
Top 1 4 #5 1.24 1.8125 ASuin, top = N/A  in’
Bottom 2 3 #5 0.93 6.1875 ASun poreon =  N/A in’
ASpax, top = 4.16  in’
RSy, noteon = 4.16  in’

CALCULATED MOMENTS & SUMMARY OF RESULTS

ULTIMATE VALUES:
Calculated Capacity

—¢Mn = 18.93 k-ft
+¢Mn = 15.52 k-ft
SERVICE VALUES:

Calculated Crack Widths

Gergley-Lutz|AASHTO 7th Ed.

Egtn 5.7.3.4
-0 = 0.0000 0.0000 in
+® = 0.0000 0.0000 in

Factored Moments from Analysis

Service
“Msp. =
+Ms_ ., =

Tolerable Crack

k-ft

k-ft

Moments from Analysis
k-ft
k-ft
Widths
®allow, top — 0.006|in
®allow, bottom = 0.006|in
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Longitudinal Span
EVALUATION OF POSITIVE MOMENT CAPACITY:
ULTIMATE CAPACITY
M, = k-ft (applied)
CONCRETE COMPRESSION:
c = 1.439 in "an = 6.1875 in
a = pic = 1.151 in z = 0.576 in
Cc = 0.85 f."*b,*a = 58.7 kips (Crane Rail Slot is removed)
FORCES IN REINFORCING: ( '-' COMPRESSION, '+' TENSION)
A, Afrom top Strain Stress Force Moment
Layer (in%) (in) o fs (ksi) (kips) (k-1in)
1 1.24 1.8125 0.000779| 22.59 28.0 50.8
2 0.93 6.1875 0.009901 33.00 30.7 189.9
FORCE EQUILIBRIUM: NOMINAL MOMENT CAPACITY:
c = 58.71 kips oMn = 15.52 k-ft
T = 58.71 kips
CHECK CRACK WIDTH FOR SERVICEABILITY
d. = 2.313 in M, max = k-ft (applied)
m = 3 (No. of bars) B = 1.364
A = 2d.*b,/m = 18.5 in’ B. =  1.418 AASHTO 77" Ed. - 5.7.3.4
Spacing = 3.063 in/bars
STRESS/STRAIN COMPATIBILITY:
c = 1.206 in = 1.49328
€., max = 0.00000 B = 0.44241
Cc = 0.5(f, pax * Cc * b,) = 0.00 kips fo, max = 0.000 ksi
€, = 0.00000 fe, stot = 0.000 ksi
"d" = 6.1875 in z = 0.402 in
A Aerom top Strain Stress Force Moment
Layer (in”) (in) €. £, (ksi)| (kips) (k-in)
1 1.24 1.8125 0.000000 0.00 0.0 0.0
2 0.93 6.1875 0.000000 0.00 0.0 0.0
FORCE EQUILIBRIUM: SERVICE MOMENT CAPACITY:
C = 0.00 kips Ms = 0.00 k-ft (capacity)
T = 0.00 kips
CRACK WIDTH:
Gergley-Lutz Equation AASHTO 7" Ed. - 5.7.3.4
©® = 0.076B*£_* (d_*A)?/1000 = 0.0000 in ®, = 0.017*(S+2*dc) /700*B.*f,. = 0.0000 in

Page 359 of 518

2025-07-21_SLAB - ConcBeam (ACI 318-19)_ long




PAGE OF
CLIENT: |[Port of Richmond JOB NO.: [241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: [DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Longitudinal Span
Oat1ow = 0.006 in
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Longitudinal Span
EVALUATION OF NEGATIVE MOMENT CAPACITY:
ULTIMATE CAPACITY
M, = k-ft (applied)
CONCRETE COMPRESSION:
c = 1.468 in "dan = 6.1875 in
a = pic = 1.174 in
Cc = 0.85 f.'"*b,*a = 59.9 kips
FORCES IN REINFORCING: ( '-' COMPRESSION, '+' TENSION)
A, Aerom bot Strain Stress Force Moment
Layer (in%) (in) o fs (ksi) (kips) (k-1in)
2 0.93 1.8125 0.000704 20.41 19.0 34.4
1 1.24 6.1875 0.009644 33.00 40.9 253.2
FORCE EQUILIBRIUM: NOMINAL MOMENT CAPACITY:
C = 59.90 kips oMn = 18.931254 k-ft
T = 59.90 kips
CHECK CRACK WIDTH FOR SERVICEABILITY
d. = 2.313 in M, max = k-ft (applied)
m = 4 (No. of bars) B = 1.586
A = 2d.* (b,-slot) /m = 13.9 in’ B. =  1.418 AASHTO 7" Ed. - 5.7.3.4
Spacing = 2.042 in
STRESS/STRAIN COMPATIBILITY:
c = 3.094 in = 1.49328
€., max = 0.00000 B = 0.44241
Cc = 0.5(f, pax * Cc * b,) = 0.00 kips fe, max = 0.000 ksi
€ = 0.00000 "a" = 6.1875 in
A Afrom bot Strain Stress Force Moment
Layer (in”) (in) €. £, (ksi)| (kips) (k-in)
2 0.93 1.8125 0.000000 0.00 0.0 0.0
1 1.24 6.1875 0.000000 0.00 0.0 0.0
FORCE EQUILIBRIUM: SERVICE MOMENT CAPACITY:
C = 0.00 kips Ms = 0.00 k-ft (capacity)
T = 0.00 kips
CRACK WIDTH:
Gergley-Lutz Equation AASHTO 7" Ed. - 5.7.3.4

©® = 0.076B*£_* (d_*A)?/1000 = 0.0000 in

Oar10w =
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CLIENT: |Port of Richmond JOB NO.: 241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Longitudinal Span

BEAM SECTION PROPERTIES

b, = 12 in o = 0.75

depth = 8 in L, = 138|in

f.' = 5 ksi Beam Shear Design: NORMAL BEAM SHEAR

£, = 33 ksi
REINFORCEMENT

SHEAR REINFORCEMENT :
VERTICAL: *HORIZONTAL:
No. of Stirrup Legs = No. of Bars Ea. Layer =
Bar Size (#4,#5,etc) = #5 Bar Size (#4,#5,etc) = #5
Stirrup Spacing = 12.00|in Horiz. Bar Spacing = 6.00|in
A,/s = in®/ft An/s, = in®/ft
(B,/S);eqa = None  in’/ft (Bon/S2) i = N/A in®/ft
(Ay/S) i = 0.231  in’/ft Somay = N/A in
s = 3.09 in

max

TOTAL SHEAR REINFOCEMENT RATIO

=N/A

Angle of Inclination

XA, /bs (sin ;)

APPLIED SHEAR AND MOMENTS & SUMMARY OF RESULTS

ULTIMATE VALUES:

(ACI 318-14 23.5.
(5.0 <=

¢vn 7.32 kips Vi, =

Nuy

* Bottom flexural reinforcement must
318-14 9.9.4.5).

Notes:

be fully developed at supports per code requirements

3): (DEEP BEAM SHEAR DESIGN)

v. <= 65.0)

kips

kips (Compression is positive)

(ACI

This analysis does not include a design check of the stresses associated with the tension tie
that would be a part of Strut-&-Tie Modeling as reinforcement for crack control in flexural

design typically controls.
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CLIENT: |Port of Richmond JOB NO.: |241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |[DBT DATE:|Jul-25
SUBJECT: Graving Basin CHECKER: JB DATE:|Jul-25
Slab Capacity - Longitudinal Span
EVALUATION OF SHEAR CAPACITY:
APPLIED SHEAR = kips ASSOC. AXIAL = k-ft
NORMAL BEAM SHEAR CAPACITY: (ACI 318-19 22.5.5.1)
Ve = [2.0%A* (£'.) /?+N,/ (6%A,) ] *b,*d = 10.50 kips (a) When Av >= Av,,,
Ve = [8.0%A*(p,)">* (£'.) V74N, / (6%A,) 1 *b,*d = 9.75 kips (b) When Av >= Av,,,
Ve = [8.0%A*A*(p,)"** (£'.) 4N,/ (6*A,) ] *b,*d = 9.75 kips (c) When Av < Av,,,
VCpax = [5.0%A*(£')"?1*b,*d =  26.25 kips (22.5.5.1.1)
Nu/ (6*A,)<= 0.05%f'c = psi (22.5.5.1.2)
A, = (2/(1+d/10))Y% =  1.0000 (22.5.5.1.3)
Top Steel Ratio p, = As/ (b,*d) = 0.0167 Use minimum steel ratio for
Bottom Steel Ratio p, = As/ (b,*d) = 0.0125 equations b and c
STIRRUP REINFORCEMENT SHEAR CAPACITY: (ACI 318-19 22.5.8.5.3)
(B,/S) seqa = (VU - ¢VC)/ ($f,d) = None  in’/ft
Vs = MIN(A,/s (£,d), 8(f',)**b,*d) = kips
MINIMUM REINFORCEMENT: (ACI 318-19 9.6.3)

(Ay/S)min = 0.75*% (£'.)%*b,/f, (>= 50*b,/f,) = 0.231 in/ft (Table 9.6.3.4)

Smax = MIN(d/2, 24in) = 3.09 in (ACI 318-14 9.7.6.2.2)
ULTIMATE SHEAR CAPACITY:

oVn = ¢ (Ve + Vs) = 7.32 kips Where Vc is from equation c
DEEP BEAM SHEAR CAPACITY: (ACI 318-19 9.9)
L,/depth = 17.25
MAXIMUM SHEAR STRENGTH LIMITATION: (ACI 318-19 9.9.2.1)
VN, <= 10* (£'.)™Db,*d =  52.50 kips

MINIMUM REINFORCEMENT:

(Ay/S)pin = 0.0025%b, = 0.360
Smax = MIN(d/5, 12in) = 1.24
(Byn/S5) min = 0.0025%b, = 0.360
Symax = MIN(d/5, 12in) = 1.24

CHECK WORST CASE COMBINED SHEAR REINFORCEMENT RATIO:

Y1 5.00 Degrees Y2

HORIZONTAL SHEAR REINFORCEMENT RATIO:

A, /bs, (sin ;)

VERTICAL SHEAR REINFORCEMENT RATIO:
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(ACI 318-19 9.9.3.1 & 9.9.4.3)

(ACI 318-14 23.5.3)

85.00 Degrees
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CLIENT: |[Port of Richmond JOB NO.: 241984

PROJECT: |Point Potrero Marine Terminal DESIGNER: [DBT DATE:|Jul-25

SUBJECT: |Graving Basin CHECKER: |JB DATE:|Jul-25
Slab Capacity - Longitudinal Span

A,/bs (sin y,) =

YA, /bs (sin y;) = < 0.003 - UNACCEPTABLE!

2025-07-21_SLAB - ConcBeam (ACI 318-19)_ long
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. ‘.‘ Client: Port of Richmond
Project: Point Potrero Marine
Terminal

moffatt & nichol
Design For: Deck Punching Shear

Job Number: 241984
Sheet: 1 of 5
Designer: DBT
Checker: JB

Date: 7/20/2025

Methodology:

The following calculations follow the provisions of ACI 318—19 to check the two—way shear (punching shear)

capacity of the concrete slab at the Graving Basin structures.

Material Properties:

f'c = 5000psi Concrete compressive strength, per ACI318—41, Table

302(a)

Deck Dimensions:

h = 8in Deck slab thickness
3
Cc = Zin Concrete cover
d,, = bars = 0.63 - in Shear reinforcing, #5 at 12” spacing
dj = bary = 0.50 - in Longitudinal reinforcing, #4 at 12” spacing
d

d= h—CC—dV—TZG'iH

Distance from extreme compression fiber to centroid of of
longitudinal tension reinforcement

N=1 Modification factor, assume normalweight concrete,

19.2.4.3

Punching Shear Calculations:

Size effect factor, 22.5.5.1.3

B=1

Interior Column:
Scol = 18in

= 5.5t
a, = 40

bo = 4+ (Scap +d) = 290-in

Ratio of long side to short side of effective loaded area,
assume square loaded area

Square column dimensions

Square capital dimenisons
Value of o, for interior columns, 22.6.5.3

Critical section perimeter for interior column, 22.6.4.1a

\\mne.net\projects\WC\241984 Point Potrero Marine Terminal\40 Production\Calcs\Load Rating\Graving Basins\Calculations\2025-07-21_Punching shear capacity.xmcd
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.‘.‘ Client: Port of Richmond Job Number: 241984
Project: Point Potrero Marine Sheet: 2 of 5
Terminal Designer: DBT

Design For: Deck Punching Shear Checker: JB
Date: 7/20/2025

moffatt & nichol

Ve.int = min 4-XN- N [t psi-by-d 1=376- kip g;néc;li;g shear strength, Table
A .6.5.
(2+E)-)\S~>\~ [T psi-by-d
ag-d
2+ b ~>\s->\-m~bo-d
Two—Way Shear Strength:
q)v = 0.75 Strength reduction factor, Section 21.2
|(1)VC = &y Veint = 282 kipl Nominal strength for two—way members
Allowable Distributed Live Load:
¢V, = 1.2(Dead) + 1.6(Live)
Agpip = 12ft- 12ft = 1441t> Tributary area
e = 150pcf Concrete unit weight
h=8-in Deck thickness
Ny = 145pcf Asphalt unit weight
t, = 2in Asphalt overlay thickness
Dead = (’Yc' h+~, - ta) - Airip = 18- kip Dead load acting over tributary area
(q)vc -1.2. Dead)
Live = 16 = 163 - kip Allowable concentrated live load
Live L .
LL = =1131- psf Allowable distributed live load
Atrib
L < 1100 pst

\\mne.net\projects\WC\241984 Point Potrero Marine Terminal\40 Production\Calcs\Load Rating\Graving Basins\Calculations\2025-07-21_Punching shear capacity.xmcd
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CLIENT: |[Port of Richmond JOB NO.: (241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:
Edge Beam Capacity

BEAM SECTION PROPERTIES

b, = 18]in Ep = 0.003 Rebar Type £, =ksi

depth = 24 1in E. = 3490.5|ksi US/Soft g, = 0.00114

f.' = 3.75|ksi B, = 0.85 Metric E; = 29000 [ksi

e.' = 0.00208 Total Slot Width = in d. cover = 2.00|in

0 = 0.900 Total Slot Depth = in side cover = 2.00[in

REINFORCEMENT

CALCULATED MOMENTS &

FLEXURAL REINFORCEMENT:

(Layered reinforcing input from top to bottom)

then provided
meets ACI 318-19

No. of Layers :
If As,, = N/A
No. of Bar Size A dﬁm\mp reinforcement
Top/Bot Layer Bars (45,46, etc) (in?) (in) 9.6.1.3.
Top 1 2 #9 2.00 2.064 ASpin, top =
Bottom 2 2 #14 4.50 21.936 ASnin, bottom =
ASpax, top =
ASnax, bottom =
SUMMARY OF RESULTS

ULTIMATE VALUES:
Calculated Capacity
—¢(Mn =  107.14 k-£ft
+¢Mn = 230.49 k-ft

SERVICE VALUES:
Calculated Crack Widths

Gergley-Lutz|AASHTO 7th Ed.

Egtn 5.7.3.4
-0 = 0.0000 0.0000 in
+® = 0.0000 0.0000 in

Factored Moments from Analysis
k-ft
k-ft

-Mu,,, =
+Mu,,.

Service Moments from Analysis

“Mspax = k-ft
tMspax = k-ft
Tolerable Crack Widths
Mallow, top = 0.006|in
®a110w, bottom = 0.006|in
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CLIENT: |[Port of Richmond JOB NO.: (241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |DBT DATE:|Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:
Edge Beam Capacity
EVALUATION OF POSITIVE MOMENT CAPACITY:
ULTIMATE CAPACITY
M, = k-ft (applied)
CONCRETE COMPRESSION:
c = 2.465 in "an = 21.936 in
a = Bic = 2.095 in z = 1.048 in
Cc = 0.85 f.'"*b,*a = 120.2 kips (Crane Rail Slot is removed)
FORCES IN REINFORCING: ( '-' COMPRESSION, '+' TENSION)
Ag Aerom top Strain Stress Force Moment
Layer (in%) (in) €. £, (ksi)| (kips) (k-1in)
1 2.00 2.064 0.000488 | -14.15 -28.3 -58.4
2 4.50 21.936 0.023699 33.00 148.5 3257.5
FORCE EQUILIBRIUM: NOMINAL MOMENT CAPACITY:
Cc = 148.50 kips oMn = 230.49 k-ft
T = 148.50 kips
CHECK CRACK WIDTH FOR SERVICEABILITY
d. = 2.847 in M, max = k-ft (applied)
m = 2 (No. of bars) B = 1.145
A = 2d.*b,/m = 51.2 in? B, = 1.134 AASHTO 7™ Ed. - 5.7.3.4
Spacing = 11.057 in/bars
STRESS/STRAIN COMPATIBILITY:
c = 7.661 in A = #N/A
€, max = 0.00000 B = #N/A
Cc = 0.5(f, yax ¥ ¢ * b,) = 0.00 kips fe, max = 0.000 ksi
€, = 0.00000 fe, stor = 0.000 ksi
"an 21.936 in z = 2.554 in
Ag Aerom top Strain Stress Force Moment
Layer (in%) (in) €. £, (ksi)| (kips) (k-1in)
1 2.00 2.064 0.000000 0.00 0.0 0.0
2 4.50 21.936 0.000000 0.00 0.0 0.0
FORCE EQUILIBRIUM: SERVICE MOMENT CAPACITY:
C = 0.00 kips Ms = 0.00 k-ft (capacity)
T = 0.00 kips
CRACK WIDTH:
Gergley-Lutz Equation AASHTO 7" Ed. - 5.7.3.4
O = O.O76B*fs*(dC*A)1/3/1000 = 0.0000 in o, = 0.017*(S+2*dc) /700*B,*f,; = 0.0000 in
Oa110w = 0.006 in
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CLIENT: |[Port of Richmond JOB NO.: (241984
PROJECT: |Point Potrero Marine Terminal DESIGNER: |[DBT DATE: |Jul-25
SUBJECT: |Graving Basin CHECKER: |JB DATE:
Edge Beam Capacity
EVALUATION OF NEGATIVE MOMENT CAPACITY:
ULTIMATE CAPACITY
M, = k-ft (applied)
CONCRETE COMPRESSION:
c = 1.926 in "an = 21.936 in
a = Bic = 1.637 in
Cc = 0.85 f.'*b,*a = 94.0 kips
FORCES IN REINFORCING: ( '"-' COMPRESSION, '+' TENSION)
Ag Afrom pot Strain Stress Force Moment
Layer (in%) (in) €. £, (ksi)| (kips) (k-1in)
2 4.50 2.064 0.000214 6.21 28.0 57.7
1 2.00 21.936 0.031160 33.00 66.0 1447.8
FORCE EQUILIBRIUM: NOMINAL MOMENT CAPACITY:
Cc = 93.95 kips OMn = 107.14087 k-ft
T = 93.95 kips
CHECK CRACK WIDTH FOR SERVICEABILITY
d. = 2.564 in M, max = k-ft (applied)
m = 2 (No. of bars) B = 1.121
A = 2d.* (b,~slot)/m = 46.2 in’ B, =  1.134 AASHTO 7" Ed. - 5.7.3.4
Spacing = 11.622 in
STRESS/STRAIN COMPATIBILITY:
c = 4.889 in A = #N/A
€, max = 0.00000 B = #N/A
Cc = 0.5(f,, pax * ¢ * b,) = 0.00 kips fo max = 0.000 ksi
€, = 0.00000 "an = 21.936 in
A, Afrom bot Strain Stress Force Moment
Layer (in%) (in) € fs (ksi) (kips) (k-in)
2 4.50 2.064 0.000000 0.00 0.0 0.0
1 2.00 21.936 0.000000 0.00 0.0 0.0
FORCE EQUILIBRIUM: SERVICE MOMENT CAPACITY:
c = 0.00 kips Ms = 0.00 k—-ft (capacity)
T = 0.00 kips
CRACK WIDTH:
Gergley-Lutz Equation AASHTO 7" Ed. - 5.7.3.4
© = 0.076B*£.* (d_*A)*?/1000 = 0.0000 in ®, = 0.017*(S+2*dc) /700*B.*f,. = 0.0000 in
1100 = 0.006 in
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.‘.‘ Client: Port of Richmond Job Number: 241984

Project: Point Potrero Marine Sheet: 1 of 3
Terminal Designer: DBT
Checker: JB

Date: 7/10/2025

moffatt & nichol Design For: Column Axial Capacity

Methodology:

The following calculations follow the provisions of ACI 318—19 to check the axial capacity of the interior
columnsat the graving basins.

Material Properties:

f'c = 3750psi Concrete compressive strength
Ne = 150pcf Concrete unit weight
E. =57 /.- psi

. Concrete modulus of elasticity
E. = 3491ksi

fy = 33ksi Steel yield strength

Section Properties:

Scol = 18in Column dimensions, 18in x 18 in square
Ag = SCO12 =324-in2 Gross area of concrete column section
Ag =4 0.44in” = 1.76 - in? Total area of longitudinal reinforcement, (4) No.6 bars

\Imne.net\projects\WC\241984 Point Potrero Marine Terminal\40 Production\Calcs\Load Rating\Graving Basins\Calculations\20250709_Column axial capacity v2.xmcd
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. ‘.‘ Client: Port of Richmond
Project: Point Potrero Marine
Terminal

moffatt & nichol
Design For: Column Axial Capacity

Job Number: 241984
Sheet: 2 of 3
Designer: DBT
Checker: JB

Date: 7/10/2025

Axial Strength:

P = 0.85- - (Ag — Agt) +fy - Agy = 1085 kip Nominal axial strength, 22.4.2.2

Py .max = 0-80- P, = 868 - kip Maximum nominal axial compressive strength,
Table 22.4.2.1

¢ = 0.65 Strength reduction factor, assume
compression—controlled, Table 21.2.2

OP, = - Py jnax = 564 - kip Axial compressive strength of interior column

Allowable Distributed Live Load (Interior Column):

¢P,, > 1.2(Dead) + 1.6(Live)

Agpip, = 12ft- 12ft = 144 £t Tributary area

Ne = 150 pef Concrete unit weight

h = 8in Deck thickness

g = 145pcf Asphalt unit weight

t, = 2in Asphalt overlay thickness

h.o) = 18.5ft — 10ft = 9ft Interior column height

COlweight =Y Ag = 0.34-kIf Column self weight (per column length)

Dead = (A{CA h+n, - ta) Agpip + (COlweight‘ hcol) = 21-kip Dead load acting over tributary area

(¢Py— 12" Dead)

Live = _ s
ive 16 337 - kip

LLint = A

trib

= 2341 psf Allowable distributed live load

\Imne.net\projects\WC\241984 Point Potrero Marine Terminal\40 Production\Calcs\Load Rating\Graving Basins\Calculations\20250709_Column axial capacity v2.xmcd

Page 375 of 518




. ‘.‘ Client: Port of Richmond
Project: Point Potrero Marine
Terminal

moffatt & nichol Design For: Column Axial Capacity

Job Number: 241984
Sheet: 3 of 3
Designer: DBT
Checker: JB

Date: 7/10/2025

Allowable Distributed Live Load (Exterior Column):
Atrib.ext = 6ft- 10.5ft = 63£t> Tributary area

heolext = 161t — 10t = 61t Exterior column height

Deadgyt = ('Yc htg ta) " Atrib.ext T (COlweight' hcol.ext) =10-kip  Dead load acting over tributary area

(¢Py — 1.2+ Deadgyg)
Livegyt = 6 = 345 - kip

Livegyt

LL = 5481 - psf Allowable distributed live load

¢ =
ox Atrib.ext

LL = min (LLjp¢ , LLgyg) = 2341 psf

LL < 2300 pst
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Load Rating Report | Point Potrero Marine Terminal

Appendix B: Historical Structural Drawings

hah¥ 12
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Load Rating Report | Point Potrero Marine Terminal

Appendix C: USACE Port Series References

hah¥ 13

Page 391 of 518



Page 392 of 518



Page 393 of 518



Page 394 of 518



Page 395 of 518



Page 396 of 518



Page 397 of 518



Page 398 of 518



Page 399 of 518



Page 400 of 518



Page 401 of 518



Page 402 of 518



Page 403 of 518



Page 404 of 518


dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight

dtaiwo
Highlight


Page 405 of 518





