
 

ENTRY FORM 

 

DVASE  
2020 Excellence in Structural Engineering 

Awards Program  
 

PROJECT CATEGORY (check one): 
Buildings under $5M  Buildings Over $100M  

Buildings $5M - $15M  Other Structures Under $1M  

Buildings $15M - $40M  Other Structures Over $1M  

Buildings $40M - $100M  Single Family Home  

 
Approximate 
construction cost of 
facility submitted: 

 

Name of Project: 
   

 

Location of Project:  
 

 

Date construction was 
completed (M/Y):  

 

Structural Design Firm: 
  

 

Affiliation:   All entries must be submitted by DVASE member firms 
or members. 

Architect: 
 

 

General Contractor:   
 

 

 
 
Company Logo (insert .jpg in box below)  

 

 
 
Important Notes: 
 

 Please .pdf your completed entry form and email to 
bsagusti@barrhorstman.com. 

 
 Please also email separately 2-3 of the best .jpg images of your project, for the 

slide presentation at the annual dinner and for the DVASE website.  Include a 
brief (approx. 4 sentences) summary of the project for the DVASE Awards 
Presentation with this separate email. 

 

$35,000,000

Liberty Triangle North

Philadelphia, PA

2021

Orndorf & Associates, Inc.

Harman Deutsch Ohler Architecture

Reed Street Builders

 

 

 

12/2020

mailto:bsagusti@barrhorstman.com


 

 Provide a concise project description in the following box (one page maximum). 
Include the significant aspects of the project and their relationship to the judging 
criteria. 
 
 

 Liberty Triangle North is a mixed-use development occupying a full city block in Philadelphia's Northern
Liberties neighborhood. The site consists of three low-rise condominium buildings (one 4-story, one
5-story, and one 6-story building) with five 4-story single-family townhomes. Each of the three multi-family
structures utilize "podium" style construction, a mix of Type III and Type V construction over a Type IA
podium. The 6-story building features a 12,000 SF full basement with parking, which is accessible via a
drive ramp down and through the 5-story building. O&A served as both the design engineer and is
continuing to serve in a design and consultation role responsible for engineering solutions pertaining to
means and methods of construction.

To offset the loss of the site's permeability, O&A worked with the architect and civil engineer to design a
nearly 15,000 CF CIP concrete stormwater detention basin. The basin's location with respect to the 5-story
building required it to be designed for several functions: (1) retaining wall adjacent to the drive ramp down
to the parking level, (2) support of a truck loading dock over the top of the basin using a one-way slab with
heavy dropped beams, (3) buttressed retaining wall to support earth from adjacent site, (4) buttresses also
serve as piers to support building's podium columns above, and (5) mat foundation for the podium
structure.

The development's deep basement (approx. -20'-0" with respect to sidewalk grade) required heavy shoring
of excavation (HP16s x 40'-0" long). At the north side of the 5-story building, piles protruded into the site
after they had been fully installed. As a work-around, O&A reanalyzed the foundation walls and developed
a series of details to reconfigure the walls as offset from the above-grade structure by approximately 1'-6".
The foundations support multiple structural elements, including a 12" concrete shear wall (35 kips shear
load at wall base), heavily loaded podium columns and piers, and loading dock ramp edge. A continuous
concrete "corbel" (ledge) was designed based on various load criteria and restrained conditions
(availability of transverse walls), allowing for no architectural revisions as a result of the shoring of
excavation intrusion into the site.

With the 6-story building being situated directly adjacent to a heavily loaded existing commercial building,
based on the comfort level of the chosen contractors performing the work, we initially chose to underpin its
foundation and utilize a two-level system of walers and struts for lateral bracing. However, we were made
aware that the adjacent footing was completely outside of the site (not considered a party wall per the City
of Philadelphia), and the owner would thus need to establish an easement agreement with the neighboring
property in order to underpin. As an alternative, O&A was tasked with performing construction engineering
consultation and design services to temporarily and permanently restrain the earth below the existing
footing of the adjacent structure against lateral movement without underpinning or tie-backs. 

In addition to lateral earth pressures, we needed to account for surcharge from heavy storage loading on
multiple levels of the adjacent structure (floor and bearing wall), a heavily loaded interior column
foundation, and a perimeter masonry pilaster. The sum of surcharge and lateral earth pressures translated
to a total lateral load of 13 KLF. O&A created a 3D model of the adjacent structure to convey design
information with the building owner and coordinate with the geotechnical engineer. The final solution
involved installing a series of horizontal walers and removable steel superstruts that span the full width of
the basement (end-to-end) to transfer load directly into the earth at the far side of the site. The permanent
basement walls were redesigned to support building columns above grade while also serving as an
unrestrained buttressed retaining wall. The walls were designed to be constructed in two phases: (1) up to
the underside of the superstruts and walers to allow for the removal of the temporary shoring system, and
(2) up to the first floor framing elevation.

With limited flexibility in the interior column layout within the 6-story building's basement due to the parking
configuration, large steel girders were designed to transfer loading from the 2nd floor and mezzanine level
at the first floor. To limit the amount of transfers in other areas (saving cost of additional columns, heavy
transfer girders, and foundations) long-span framing elements were utilized at the 2nd floor podium level,
particularly in the area over the entrance to the below-grade parking.
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EL. -17'-11"

EL. V.I.F.

±12"

±8"

CONCRETE
BUTTRESS (BEYOND)
REF. 2/S2.4

STEP 1: INSTALL MAT FDN, CONC.
BASEMENT WALL & BUTTRESSES UP ±12"
BELOW (E) SUPERSTRUTS & HORIZ. WALER

CONCRETE
BASEMENT WALL
REF. 2/S2.4

MAT FDN, REF.
FOUNDATION PLAN (S1.0)

(E) SOLDIER
PILE W/ TIMBER
LAGGING
(BY OTHERS)

(E) ADJ FDN

(E) ADJ WALL

(E) SUPERSTRUT (V.I.F.)
(BY OTHERS)

(E) HORIZ. WALER (V.I.F.)
(BY OTHERS)

ALLOW CONC. FDN & WALLS TO
CURE MIN. (7) DAYS PRIOR TO
REMOVAL OF (E) SUPERSTRUT
& HORIZ. WALER

NOTE: FIELD VERIFY SIZE OF (E)
SUPERSTRUTS & HORIZ. WALER

COORD.
W/ 2/S2.4
(1'-6" MIN.)

SSK-S1-2:  STEP 1 FDN & BASEMENT WALL
INSTALLATION AT NW BLDG CORNER

EL. -17'-11"

EL. -1'2 1/4"

(E) CONCRETE
BUTTRESS (BEYOND)
REF. 2/S2.4

STEP 2: INSTALL REMAINING
SECTION OF BASEMENT WALL

(E) CONCRETE
BASEMENT WALL
REF. 2/S2.4

(E) MAT FDN, REF.
FOUNDATION PLAN (S1.0)

(E) SOLDIER
PILE W/ TIMBER
LAGGING
(BY OTHERS)

(E) ADJ FDN

(E) ADJ
WALL

STEP 1 REINF. NOT
SHOWN FOR CLARITY

FIELD VERIFY THAT T.O.
BASEMENT WALL AFTER
STEP 1 IS HIGHER THAN
B.O. (E) ADJ. FDN

S
T

E
P

 2
S

T
E

P
 1

ADD'L CONC.
TOPPING AS REQ'D

8" CMU
WALL

FIRST FLOOR
CONC. S.O.M.D.

WATERSTOP

COORD.
W/ 2/S2.4
(1'-6" MIN.)

VERT. REINF. EA. FACE,
G.C. OPTION:
#5 @ 10" O.C.
#6 @ 14" O.C.

REFER TO PLAN MARKUP FOR
BUTTRESS LOCATIONS THAT
SHALL EXTEND TO UNDERSIDE
OF FIRST FLOOR SLAB.

HILTI HIT-HY 200 ADHESIVE
FOR #5 BARS: 15" EMBED
FOR #6 BARS: 18" EMBED

NOTE: HILTI SAFE-SET SYSTEM
IS RECOMMENDED FOR USE IN
DRILLING HOLES FOR ALL
POST-INSTALLED ANCHORS

MAINTAIN MIN. 2 1/4" BETWEEN
(E) VERT. REINF. (STEP 1 REINF.)
& POST-INSTALLED DWLS.

3" CLR (TYP. FOR
POST-INSTALLED
REBAR DWLS)

HORIZ. REINF. EA. FACE:
18" THK WALL: #4 @ 18" O.C.
32" THK WALL: #4 @ 12" O.C.

REF. 5/S3.4 FOR
ADD'L INFO

SSK-S1-3:  STEP 2 BASEMENT WALL
INSTALLATION AT NW BLDG CORNER
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4'

-0
"

TEMP. BENCH EXCAVATION PER 
MIN. OSHA REQUIREMENTS & AS 
SITE CONDITIONS PERMIT. 
REFER TO GEOTECHNICAL E.O.R.

FILL ANY VOIDS BETWEEN  
EXCAVATION SHEETING & SHORING 
(BY OTHERS) AND NEW CONCRETE 
FOUNDATION W/ LEAN CONCRETE

COMPACTED EARTH UP 
TO FINISHED GRADE 
ELEVATION, REFER TO 
GEOTECHNICAL E.O.R.

CONT. L4x4x3/8 (H.D. GALV.) 
ARMOR ANGLE

18" WIDE CORBEL, ALIGNED W/ CONCRETE BUTTRESS PER PLAN

(3) #7 (CORBEL PRIMARY TENSION REINF.). 
WELD END OF HORIZ. LEG TO CONT. L4x4 (H.D. GALV.) ARMOR 
ANGLE. PRIMARY TENSION REINF. IN CORBEL SHALL BE IN 
CONFORMANCE TO ASTM A706, GRADE 60 DEFORMED BARS 
(TYP.). PROVIDE FULL-PEN WELD.

NOTE: REINFORCEMENT SHALL BE EPOXY COATED PER 
CONCRETE NOTE #22 PER S0.0.

ALL PORTIONS OF WATERSTOPS, INCLUDING ENDS 
AND EDGES, SHOULD BE FIRMLY TIED AND/OR 
FIXED IN POSITION TO PREVENT MOVEMENT 
DURING PLACEMENT OF CONCRETE (TYP.)

12
"

3' - 0"

#3 FRAMING BAR

(6) #3 CLOSED 
TIES @ 3" O.C.

28
" M

IN
.

30
"

ISOLATION JT.

DRIVE AISLE SLAB ON GRADE, SEE PLAN

CRUSHED STONE

WATERSTOP, SEE ARCH

20
" M

A
X

.

HSS5x5 COLUMN, SEE PLAN & SCHED.

12"

8"

CONCRETE COVER, 
MATCH CURB DIM. 
(BEYOND), REF. 2/S3.6

REFER TO SCHED. 
FOR COLUMN BASE 
PLATE & ANCHORS

5 1/2"

5"

#7 BAR

CONCRETE BUTTRESS  
SEE PLAN & 4/S3.6

INSIDE FACE OF CONCRETE 
WALL (BEYOND), SEE PLAN

CONCRETE BUTTRESS VERTICAL 
REINFORCEMENT
NOTE: BUTTRESS TIE REINF. NOT SHOWN 
FOR CLARITY, REFER TO 4/S3.6ADJ. WALL HORIZ. REINF., 

REFER TO 2/S3.6

DRIVE RAMP ONE-WAY SLAB, 
REFER TO PLANS & 2/S3.4

T.O. ONE-WAY STRUCTURAL SLAB
ABOVE STORMWATER DETENSION BASIN 
ELEVATION = +0'-0"

B.O. 24" DEEP CONCRETE DROPPED BEAM
ABOVE STORMWATER DETENTION BASIN 
ELEVATION = -2'-0"

T.O. STORMWATER DETENSION BASIN FDN
ELEVATION = -11'-9"

B.O. STORMWATER DETENSION BASIN FDN
ELEVATION = -13'-9"
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TEMP. BENCH EXCAVATION PER 
MIN. OSHA REQUIREMENTS & AS 
SITE CONDITIONS PERMIT. 
REFER TO GEOTECHNICAL E.O.R.

FILL ANY VOIDS BETWEEN  
EXCAVATION SHEETING & SHORING 
(BY OTHERS) AND NEW CONCRETE 
FOUNDATION W/ LEAN CONCRETE

COMPACTED EARTH UP TO 
FINISHED GRADE ELEVATION, 
REFER TO GEOTECHNICAL E.O.R.

24" DEEP CONC. DROPPED BEAM 
(BEYOND), SEE PLAN & 8/S3.4

CONT. L4x4x3/8 (H.D. GALV.) 
ARMOR ANGLE

28
" (

M
IN

.)

#6 @ 9" O.C.
36"

36"

CONCRETE BUTTRESS 
(BEYOND), SEE PLAN & 3/S3.4

CONCRETE WALL REINFORCEMENT:
#5 @ 9" O.C. VERT. & HORIZ., EACH FACE

CONTINUOUS CONCRETE CORBEL

#7 @ 9" O.C. (CONT. CORBEL PRIMARY TENSION REINF.). 
WELD END OF HORIZ. LEG TO CONT. L4x4 (H.D. GALV.) ARMOR 
ANGLE. PRIMARY TENSION REINF. IN CORBEL SHALL BE IN 
CONFORMANCE TO ASTM A706, GRADE 60 DEFORMED BARS 
(TYP.). PROVIDE FULL-PEN WELD.

NOTE: REINFORCEMENT SHALL BE EPOXY COATED PER 
CONCRETE NOTE #22 PER S0.0.

WATERSTOP, SEE ARCH (TYP.)

ALL PORTIONS OF WATERSTOPS, INCLUDING ENDS 
AND EDGES, SHOULD BE FIRMLY TIED AND/OR 
FIXED IN POSITION TO PREVENT MOVEMENT 
DURING PLACEMENT OF CONCRETE (TYP.)

12
"

24
"

VERT. DWLS TO MATCH 
WALL REINF. (TYP.)

LAP VERT. LEG OF 
DWLS. 31" MIN. (TYP.)

#6 @ 8" O.C.

#6 @ 10" O.C.

REFER TO CIVIL DWGS. FOR REQ'D 
PENETRATIONS THROUGH 
DETENTION BASIN WALLS FOR 
WATER DRAINAGE, INFLOW, ETC.

EXTEND HORIZ. LEG 
OF DWLS MIN. 20"

GEOFOAM FILL, THICKNESS VARIES PER SLOPE ABOVE 
CONCRETE ONE-WAY SLAB (SEE GEOFOAM NOTES, S0.1)

5" CONCRETE SLAB OVER 
GEOFOAM FILL W/ #4 @ 12" O.C. 
EA. WAY. SEE ARCH. DWGS. 
FOR SLOPE REQUIREMENTS

REFER TO 2/S3.4 FOR CONCRETE MATERIALS REQUIREMENTS 
FOR STORMWATER DETENTION BASIN STRUCTURAL ELEMENTS

23"

18"

24
"

(E) SOLDIER PILE & TIMBER LAGGING 
(BY OTHERS) TO BE ABANDONED IN PLACE. 
FIELD VERIFY AS-BUILT PILE LOCATIONS W/ 
RESPECT TO NEW FOUNDATIONS (TYP.).

(4) #3 TIES 
@ 3 1/2" O.C.

16
" M

A
X

.

#3 FRAMING BAR

#5 CONT.

CONC. RAILING, SEE ARCH 
DWGS (TYP. EA. SIDE)

V
A

R
IE

S

8"

#4 @ 12" O.C.
(TYP. EA. SIDE)

24"
WATERSTOP, SEE 
ARCH (TYP.)

#4 CONT.

#4 @ 12" O.C.

1" CHAMFER, 
VERIFY W/ OWNER

#4 HAIRPIN @ 8" O.C., DWLS 
TO MATCH SIZE & SPACING

#4 @ 8" O.C.
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12
"

12"

SEE ARCH

2x4 KEY W/ VOLCLAY 
WATERSTOP (TYP.)

12"

#7 BAR
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MIN. 
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VISUALLY OBSERVED EXISTING ADJACENT STRUCTURAL FRAMING INFORMATION

18" DEEP OPEN WEB STEEL
JOISTS @ APPROX. 4'-6" O.C.
SPAN PARALLEL TO (E) WALL

W18 STL. BEAM

W12 STL. BEAM BEARS
ONTO CMU PIER

10" DEEP OPEN WEB
STL. JOISTS @ 2'-0" O.C.
BEAR ONTO (E) WALL

APPROX. 10'-0"

APPROX. 31'-0"
APPROX. 18'-0"

FIRST FLOOR
CONCRETE SLAB ON
GRADE APPEARS TO
BE LEVEL THROUGOUT

SIDEWALK
ADJ. TO
GIRARD AVE.

2ND STREET

EXISTING SITE GRADE

BOTTOM OF EXISTING ELEVATION IS
UNKNOWN AND SHALL BE VERIFIED IN FIELD



 

 

 

BLDG 13 PROJECT
DATUM ELEV. (+20.85')

0' - 0"

54.543

BOTTOM OF BLDG 13
FOUNDATION ELEV.

-17' - 5"

1.5 (MAX.)

1

± 1' - 3" ± 
1'

 - 
4"

 M
IN

.

B.O. (E) FDN
ELEV. = V.I.F.

T.O. (E) S.O.G.
ELEV. = V.I.F.

±1
'-6

"

± 1' - 4 1/2" (V.I.F.)
16' - 3" 7' - 7" 5' - 4 1/2"

UPPER RAKER

AND CENTER OF UPPER RAKER BEARING POINT

DO NOT EXCEED 11'-0" BETWEEN COLUMN LINE 4

EARTH BERM, DO NOT DISTURB 
DURING HEEL BLOCK, UPPER WALER, 

OR UPPER RAKER INSTALLATION

UPPER RAKER:
W12x120, SEE 1/S-1 
FOR REQ'D LOCATIONS

T.O. (E) MEZZ.
ELEV. = V.I.F.

T.O. (E) ROOF
ELEV. = V.I.F.

V.I.F.

WALER

1.5 (MAX.)

1

UPPER WALER:
W8x67, SEE 1/S-1 FOR 
REQ'D LOCATIONS

4'
-0

" M
A

X.

S-3
2

G.C. SHALL PROVIDE AN ADEQUATE DEWATERING SYSTEM DURING SITE 
EXCAVATION, INSTALLATION OF UNDERPINNING AND BRACING 
COMPONENTS, AND DURING LIFE OF BRACING COMPONENTS TO PROPERLY 
HANDLE SURFACE RUNOFF AND GROUNDWATER. 

THE DEWATERING SYSTEM MAY INCLUDE (BUT MAY NOT BE LIMITED TO) 
SUMP PITS AND SUBMERSIBLE PUMPS AND/OR WELL POINTS. THE FINAL 
NUMBER AND POSITIONING OF PUMPS REQUIRED TO ENSURE PROPER 
DEWATERING OF THE SITE SHALL BE DETERMINED BY THE G.C. AND IS 
SUBJECT TO REVIEW BY THE GEOTECHNICAL ENGINEER OF RECORD.

REFER TO GEOTECHNICAL REPORT DATED JUNE 7, 2018 BY EARTH 
ENGINEERING INCORPORATED (EEI) FOR ADDITIONAL INFORMATION.

NOTENOTENOTENOTE

STAGE 1: HEEL BLOCK, UPPER WALERS, & UPPER RAKERS INSTALLATIONSTAGE 1: HEEL BLOCK, UPPER WALERS, & UPPER RAKERS INSTALLATIONSTAGE 1: HEEL BLOCK, UPPER WALERS, & UPPER RAKERS INSTALLATIONSTAGE 1: HEEL BLOCK, UPPER WALERS, & UPPER RAKERS INSTALLATION

SUGGESTED SEQUENCE OF SUGGESTED SEQUENCE OF SUGGESTED SEQUENCE OF SUGGESTED SEQUENCE OF 

STAGE 1 INSTALLATIONSTAGE 1 INSTALLATIONSTAGE 1 INSTALLATIONSTAGE 1 INSTALLATION

1.  FIELD VERIFY THE FOLLOWING AT THE EXISTING ADJACENT ONE-
STORY BUILDING (210-30 W. GIRARD AVENUE) WITH RESPECT TO 1102 N. 
2ND STREET, BUILDING 13 SITE:

a.  BOTTOM OF EXISTING FOOTING ELEVATIONS
b.  LENGTH OF EXSTING FOUNDATION WALL TO BE UNDERPINNED
c.  LOCATION OF EXISTING MASONRY PIER AND FOOTING

2.  EXCAVATE SITE AS REQ'D EXCEPT FOR EARTH BERM IMMEDIATELY 
ADJACENT TO EXISTING ADJACENT ONE-STORY BUILDING. NOTE THAT 
REQUIRED TEMPORARY SHEETING & SHORING AT SITE PERIMETER IS 
BY OTHERS. MAINTAIN 1V:1.5H (MAX.) SLOPED GRADE (ALL DIRECTIONS) 
AT EARTH BERM. EXCAVATE ADJACENT TO EXISTING FOUNDATION 
SUCH THAT HIGH POINT OF EARTH BERM IS ±1'-4" (MIN.) ABOVE BOTTOM 
OF EXISTING FOUNDATION ELEVATION.

3.  INSTALL CONTINUOUS CONCRETE HEEL BLOCK PER 2/S-3. 
COORDINATE IN FIELD THE LOCATION OF THE HEEL BLOCK WITH 
RESPECT TO DIAGONAL RAKERS AND EARTH BERM.

4.  ALLOW HEEL BLOCK CONCRETE TO CURE MINIMUM (4) DAYS.

5.  COORDINATE DIAGONAL RAKER LOCATIONS WITH 1/S-1 AND 
EXISTING SITE CONDITIONS. INSTALL NON-SHRINK GROUT AND STEEL 
BASE PLATES PER 2/S-3.

6.  INSTALL UPPER HORIZONTAL WALERS PER 1/S-1, 3/S-3, & 5/S-3.

7.  INSTALL UPPER RAKERS PER 1/S-1 & 3/S-3. RAKERS SHALL BE 
WEDGED TIGHTLY AT EACH END. REFER TO 4/S-3 AT CORNER.

8. INSTALL ADDITIONAL STEEL SHIMS AS REQUIRED BETWEEN UPPER 
HORIZONTAL WALER AND FACE OF EXISTING FOUNDATION. TACK WELD 
SHIMS INTO PLACE. 

CONT. CONC. 
HEEL BLOCK

(E) S.O.G.

(E) FDN (V.I.F.)

(E) CMU WALL

(E) ROOF DECK 
& STL. JOISTS

(E) PLYWOOD DECK 
& STL. JOISTS

S-3
3

LIMIT OF EXCAVATION

UNDISTURBED SOIL
(COMPACTED)

UNDISTURBED EARTH

UPPER RAKER:
W12x120, SEE 1/S-1 
FOR REQ'D LOCATIONS

STASTASTASTA

UPPER RAKER

NOTE: FACE OF UNDERPINNI
SHALL BE AS FLUSH AS POSS
TO LIMIT INTRUSION INTO BU

1



 

 

 

T.O. FLOOR ELEV.
SEE ARCH

CONC. SLAB ON MTL. DECK,
ORIENTATION VARIES, SEE PLAN

5" CONC. SLAB W/ #4 @ 12" O.C.
EA. WAY OVER GEOFOAM FILL.

4" BRICK VENEER W/ TIES PER
MASONRY NOTES S0.0 (TYP.)

ALL BASEMENT FOUNDATION WALLS MUST BE BRACED BY
TEMPORARY SHORING OR 1ST FLOOR FRAMING (INCLUDING CONCRETE
SLAB ON METAL DECK) BEFORE BACKFILLING. DO NOT BACKFILL WALL
UNTIL SLAB HAS CURED FOR 7 DAYS AND TOP OF WALL IS BRACED.

#4 @ 24" O.C.

24"

24"

#5 @ 9" O.C., VERT. & HORIZ. EA.
FACE (TYP. AT PERIMETER CONC.
WALLS AROUND STORMWATER
DETENTION BASIN)

CONT. #4

NON-LOAD BEARING 8" CMU WALL W/ #5 @ 24" O.C.
(MIN.) & HORIZ. REINF. PER NOTES ON S0.0

VERT. DWLS. TO MATCH WALL REINF. (TYP.)

NOTE: REFER TO 10/S3.2 FOR DECK
ATTACHMENT TO T.O. CONC. WALL
BETWEEN STL. BEAM LOCATIONS

GROUT SOLID BELOW GRADE (TYP.)

1/2" PMF W/ SEALANT (TYP.)

LEVEL AREA FOR DOCK LIFT (PER ARCH DWGS)

8' - 8"

LOADING DOCK AREA (PER ARCH DWGS)

6' - 8"

4'
 - 

0"
1'

 - 
10

 3
/4

"

GEOFOAM FILL,
SEE GEOFOAM
NOTES ON S0.0

GEOFOAM FILL, SEE
GEOFOAM NOTES ON S0.0

6" CONC. SLAB OVER GEOFOAM FILL
W/ #5 @ 12" O.C. EA. WAY. SEE ARCH
DWGS FOR SLOPE REQUIREMENTS

0'
 - 

8"

1/2" PMF W/ SEALANT (TYP.)

HAUNCH SLAB ON
GRADE PER 7/S3.0

LA
P

 B
A

R
S

 3
1"

 (T
Y

P
.)

2x4 CONT. KEY W/ VOLCLAY WATERSTOP (TYP.)

(3) #3 STIRRUPS @ 3" O.C.

1' - 6"

MC12x10.6 (H.D. GALV.), PTD.
W/ 3/4" DIA. x 4" LG. STUD
ANCHORS @ 10" O.C. (MAX.)

#4 @ 12" O.C. (VERT.
& HORIZ. EA. FACE)

#4 @ 12" O.C.

#4 @ 12" O.C.
(VERT. & HORIZ.)

#4 @ 12" O.C.

24"

24"

#4 DWLS @ 24" O.C., .
LAP VERT. LEG W/ WALL
REINF. MIN. 24" (TYP.)

90 DEG. STD. HK. TURNED UP

3'
 - 

1"

#6 @ 9" O.C.
37"

STORMWATER DETENTION BASIN
REFER TO "BUILDING 1" STRUCTURAL

DWGS, ARCH. DWGS & CIVIL DWGS FOR
ADDITIONAL INFO. (TYP.)

NOTE: ALL PORTIONS OF WATERSTOPS, INCLUDING ENDS AND
EDGES, SHOULD BE FIRMLY TIED AND/OR FIXED IN POSITION TO
PREVENT MOVEMENT DURING PLACEMENT OF CONCRETE (TYP.)

REFER TO CIVIL DWGS FOR REQ'D PENETRATIONS THROUGH
DETENTION BASING WALLS FOR WATER DRAINAGE, INFLOW, ETC.

#6 @ 9" O.C.

#4 @ 12" O.C.

#5 @ 12" O.C., VERT. & HORIZ. EA.
FACE ABOVE T.O. STORMWATER
DETENTION BASING

8" CONC. SLAB OVER GEOFOAM
FILL W/ #4 @ 12" O.C. EA. WAY
BELOW LOADING DOCK LIFT

CAST-IN-PLACE CONCRETE
ONE-WAY SLAB W/ 8"
THICKNESS (TYP. ABOVE
STORMWATER DET. BASIN)

NOTE: CONCRETE COMPRISING STORMWATER DETENTION
BASIN FOUNDATIONS, VERTICAL WALLS, AND SLABS SHALL
CONFORM TO THE FOLLOWING MINIMUM REQUIREMENTS:

1. NORMAL WEIGHT CONCRETE WITH TYPE II PORTLAND CEMENT
(ASTM C150). SUPPLEMENT WITH FLY ASH (ASTM C618, CLASS C
OR F) NOT TO EXCEED 25 PERCENT (%) OF TOTAL CEMENTITIOUS
MATERIAL BY WEIGHT.
2. MINIMUM CONCRETE COMPRESSIVE STRENGTH = 5000 PSI
3. CONCRETE SHALL BE AIR ENTRAINED (5.5% ±1.5%) W/ 1 1/2"
MAXIMUM AGGREGATE SIZE.
4. ALL STEEL REINFORCEMENT SHALL BE EPOXY COATED PER
CONCRETE NOTE #22 PER S0.0.
5. MAXIMUM WATER-TO-CEMENT (w/cm) RATIO = 0.45
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NOTE: CONCRETE COMPRISING STORMWATER DETENTION BASIN FOUNDATIONS, VERTICAL WALLS, AND 
SLABS SHALL CONFORM TO THE FOLLOWING MINIMUM REQUIREMENTS: 

1. NORMAL WEIGHT CONCRETE WITH TYPE II PORTLAND CEMENT (ASTM C150). SUPPLEMENT WITH FLY ASH 
(ASTM C618, CLASS C OR F) NOT TO EXCEED 25 PERCENT (%) OF TOTAL CEMENTITIOUS MATERIAL BY WEIGHT.
2. MINIMUM CONCRETE COMPRESSIVE STRENGTH = 5000 PSI
3. CONCRETE SHALL BE AIR ENTRAINED (5.5% ±1.5%) W/ 1 1/2" MAXIMUM AGGREGATE SIZE.
4. ALL STEEL REINFORCEMENT SHALL BE EPOXY COATED PER CONCRETE NOTE #22 PER S0.0.
5. MAXIMUM WATER-TO-CEMENT (w/cm) RATIO = 0.45
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