San Vicente Water Storage Tank 5/2/2022

AWWA D110 Type 1 Water Tank

* AWWA D110 Type 1 Core Wall, Strand Wound, Prestressed, Concrete
Circular Water Tank and Foundation.
* Mapped Spectral Response Acceleration Ss of 1.5 g or greater.
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e Selected Contractor: GPPC and DN Tanks.

San Vicente Tank

750,000 gallons

* 52" Inside Diameter

* 47’-6” Water Depth

* Dead Load: 150 pcf Concrete and 490 pcf for steel
* Live Load: 62.4 pcf liquid

 Backfill Height 6” below top of footing
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San Vicente Water Storage Tank

Design Calculations by Tank Contractor

* Seismic Design Criteria
* Total lateral force and total base overturning moment
* Damping for convective (sloshing) force
* Vertical earthquake forces
¢ Sloshing Height
* Dynamic Effects of Backfill
* Base Restraint Cable Design

* Wind Loads: The Design Wind Speed Shall be 210 mph in accordance with the ASCE 7-10.
* Vent Capacity Requirements: 1000 cfm

https://www.dntanks.com/resources/design-resources/

Geotechnical Documentation

* Go here and get the source
information yourself.

Download p concrete fon ion and ical guidelines.

Specifications & Drawings

Sample tank specifications and drawings are available for your reference and use. Please select the location of your project and
i i d ttach

enter your email address to receive an ic email with the sampl

e your specific region listed below or to get a customized specification and

“We respect our customer's privacy and we promise not to sell, rent, or share your email address with anyone.

© Water/Wastewater
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San Vicente Water Storage Tank
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MENT

GENERAL NOTES:
FINAL LOCATION OF ALL PIPING AND APPURTENANCES TO BE CONFIRMED BY THE ENGINEER.

10" THIGK CAST-IN—PLACE CORE
TYPE |, PER AWWA D110-13

SHOTCRETE AND WRAPPED STRA
OVER COREWALL

MIL POLY LINER BELOW FLOOR
DISCONTINUE BENEATH FOOTING

6" THICK (MIN) AGGREGATE ROAD BASE
(3/4" MINUS),” COMP. A MIN OF 95%
OF MAX DENSITY AS PER ASTM DIS57

REMOVE AND REPLACE UNSUITABLE NATIVE SOLS PER

L FNSISES

NO oran

ROOF LOAD
LIQUID (WATER)

MAXIMUM ALLOWABLE SOIL BEARING CAPACITY
SEISMIC ACCELERATIONS

: 20.0 PSF LIVE

: 62.4 PCF

: 5,000 PSF (ASSUMED)
: ;:-449 (Sos): 0.45g (Sov)

SITE CLASS :
IMPORTANCE FACTOR : 1.5
DIFFERENTIAL SETTLEMENT CRITERIA : /" (MAX) ACROSS RADIUS (ASSUMED)

BACKFILL HEIGHT : 6" BELOW TOP OF FOOTING AT WALL

FLOOR, AND WALL FOOTING
DOME ROOF

COREWALL

SHOTCRETE

: 4,000 PSI AT 28 DAYS (MIN)
: 4,000 PS| AT 28 DAYS (MIN)
: 4,000 PSI AT 28 DAYS (MIN)
: 4,500 PSI (1C:35) AT 28 DAYS (MIN)
SEE TECHNICAL SPECIFICATION FOR COMPLETE MIX DESIGN INFORMATION INCLUDING AGGREGATE SI
SHRINKAGE REQUIREMENTS, AND ACCEPTABLE ADMIXTURES.
SEE TECHNICAL SPECIFICATION FOR CONCRETE PLACING AND FORMING PROCEDURES.
ALL CONCRETE SHALL BE TYPE | OR Il CEMENT.

Typical Concrete
* Foundation

e 24" Floor
* 36" Footing
* Roof 8”

Post-Tensioned Concrete
e 10" Walls

GEOTECHNICAL ENGINEER'S REQUIREMENTS, MINIMUM OF 4'

Shotcrete
* Walls/Exterior - 1.5” cover
over cable wrap

TR WL

ML E3 L9 VL3N

£ s

* Excavate and back

problems away.

Why is 5,000 psf (assumed) chosen?

fill.

Grass

Reddish
Brown
Clayey Silt
(MH), Stiff,
Moist

Light Brown
Coralline
Limestone,
Hard

*  When in doubt excavate and backfill your

MGS, LLC — Soil Report
4.5” SSA 1404 30”

About 10’ of Clayey Silt
(MH) — Inorganic Silts
Atterberg limit below A-
line

PP ~ 2.5 to 4.5 tons per
square foot

PP — Pocket Penetration
(Unconfined Compressive
Strength)

Reddish
Brown
Clayey Silt

Light Brown
Coralline
Limestone,
Hard
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San Vicente Water Storage Tank

Table 8: Compaction Requirements

Minimum Range of Moisture . .
. . Maximum Lift
Material Type and Compaction Contents above . .
: . A . Thickness (in.)
Location Requirement Optimum Moisture
(%) Minimum I Maximum Loose | Compacted
Engineered Fill:
Beneath foundations 95 -1% +3% 8 6
Beneath minor structures 95 -1% +3% 8 6
Beneath pavements 95 -1% +3% 8 6
Table 9: Design Recommendations —Rigid Ring Beam with Slab
Item Design Parameters

Allowable bearing capacity

Dead + Live = 4,000 psf
Dead + Live + Wind/Seismic = 5,000 psf

Approximate total settlement* Approximately 1 inch
Estimated differential settlement* Approximately 0.5 inch
Minimum thickness of 48 i
Engineered fill below foundation Minimum lateral placement be; d
Modulus of Subgrade Reaction 250 pei

*Foundation system should be designed to tolerate.

The base of all foundation excavations should be free of standing water and loose soil prior to
placement of concrete. Concrete should be placed as soon as possible after the finished fill surface is
placed. Any soil at the finished fill surface that becomes disturbed or saturated, be removed and

replaced prior to concrete placement.

7
#6 AT 7° OC, EW, EF.
o SEE NOTES 2 AND 3
_ 7 #4 STIRRUPS AND RADIAL BAR,
2-0" , 4 PER THREADBAR 2° CLR (TYP)
> CLRl < l?u‘:zg:; ON STANDEES AND I—
1'—10' 7 oR~ s =
2'-0"
2'=0"
-0
2'-0"
IAY BE PLACED IN SAME PLANE AS FLOOR
REINFORCING IF REQUIRED.
[————————————
I 37 = #5 CIRC BARS, = I
CONSTRUCTION JOINT - SEE NOTE 3
(IF REQUIRED)
RADIAL SECTION OF WALL AND WA 00 NGG:%
Foundation — 4,000 psi Concrete with Rebar
#6 at 7” OC, EW, EF, (On Centers, Each Way, Each Face O
#4 St!rrups and Radal Bar, 4 per Thread Bar (%
#6 Stirrups 6 per Theadbar ‘;/!-rw“ff'"r
37 - #5 Circ. Bars p—
Continuous Water-Stop in Foundation to Tank Wall
8
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San Vicente Water Storage Tank 5/2/2022

_ v
Three Major Things shown in this I \ ’r

Detail. )4 . )

—— 23 - #4 CIRC BARS AT 24" £ 0C, TI

VERTICAL BARS ABOVE HAIRFINS (SEE Nore 9)
¢ Base Restraint Cables  §5 FULL HEIGHT vgrr:"rgﬁ;{:_ 3 PER VERTICAL K
e 0.375” Diameter — 7 wire (1 EXTRA REDU\REDDEATL‘F;;'\UL WALL JOINTS, 7 -

strand — hot-dip 1/47 THIOK PLASTIC SHM UNDER
. EVERY BAR LEG
galvanized. N

SN
AN

* Typical Rebar

1 2 - 4 CIRC =
* #4 Circ Bars A

* #5 Vertical Bars ¢ - - Eaaa i
cor e e o B ' |
» ThreadBar G RGeS e T
0 1_1/4" Threadbars (max SECTION OF SEISMIC CABLE SET@ »
carbon of 0.55%) “g‘mma:m;%l"ﬁj — 7
* 1.5” class 160 PVC tubes .

T

W S
8" 8" 2 FQUAL - L3
SPACES

I 7/18°%) (TYE)

T3 o wn ) (DMENSIONS AT € OF WALL)
PLAN OF SEISMIC CABLES IN WALL FOOTING

ABLE SET MAY BE PLACED ON EIHER SIE OF FOOTNG,
S CLEARANCE To EDGE OF FOOTING WUST 5 MANTANED.

ELEVATION OF WALL AND WALL FOOTING/ 2"

POURED IN PLACE WALL,
RENFORCING AND SHOTCRETE . o\ oo o [~ INSIDE WALL
OMITTED FOR CLARITY 2,5 3% x 3 1/4° x 60 DUROHETER BEARNG
FLACE CONTINUOUSLY INSIDE, WATERSTOP.
PAD MAY HAVE RADIAL JOINTS ONI

3" 31/47 |3 1/4

1/2" (™WP) —{|—
EPOXY INJECTION TUBE 7 /// E y//
AP o, s, T o GRS SRl LRSS
CO:APZI;ESGSEPAISE ;ETMVEé‘leJ FgAug p=—PVC WATERSTOP,
7O PREVENT GROUT LEAKAGE SEE DETAIL 9 THIS DWG %ég_‘éé? 34 5,3 closecaL RuBSER
_L CIRCUMFERENTIAL OR RADIAL
FORM I JOINTS
CLOSED—CELL PAD, PLACE AFTER —] ! 3/ PLAN OF PADS AT WALL BASE JOIN
POURING WALL AND BEFORE
APPLICATION OF SHOTCRETE sgbnglﬁ&o’[‘éfﬂéomin v
SEISMIC CABLE SLEEVE, —— [ JE OFF WATERSTOP AT 12"
FLACE 3/4° ABOVE oot BoTTOM Foundation and the Vertical Wall
SEISMIC CABLE (TYP)
RADUIS = 26°-3 3/4 * Cold Joint between Foundation and Wall
4 3/4

6 1/4" |3 3/47]

SEISMIC CABLE RADUS = 26'-8 1/2° * Ground Anchor Cables (seismic cables)

WALL BASE JOINT DETAILS( E )
, * %" Thick 60 Durometer Bearing Bad

1) GLUE ALL PADS TO TOP OF WALL FOOTING WITH CONTACT CEMENT.
2) FILL ALL VOIDS BETWEEN BASE PADS, SEISMIC CABLE SLEEVE AND
WATERSTOP WITH A SOFT MASTIC.

* 6” Water Stop

10
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San Vicente Water Storage Tank 5/2/2022

w550 L8 TOp
Bucket/Plate
Vertical Prestressing
1-1/4” ThreadBar (A-722 Type |l Bar)
with PVC Pipe Carrier
1 * Before Wrapping
WALl RElcHT * Initial Force 137.3K
* ~ Elongation 2.25”
e Grout Epoxy
* % Turn Ball Valve N
* Filled with Grout after Post- 4 —0" (TYP)
L ' 1/4 TURN BALL VALVE
Tensioning 5
4 — #4 CIRC (SEE NOTE 11)
ToF Shotcrete . ’?
B 323.70 e Walls/Exterior - 1.5” cover W
over cable wrap | Bottom Plate

11

What is Post-tensioning?

In post-tensioning the steel is stretched after the concrete hardens unlike pre-

tensioning work post-tensioning is usually carried out at the project site. In the case

of post-tensioning, a duct is placed into the concrete structure. \\

(b) Tensioning of tendons
/‘fnchor
(c) Anchoring the tendon at the stretching end
Stages of post-tensioning
Concrete is cast and allow to cure. When the concrete reaches its required strength
the tendons are stretched and locked with anchors.
https://www.civillead.com/prestressed-concrete/ << the best summary | saw

12
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San Vicente Water Storage Tank

Advantages of Prestressed Concrete

With the help of pre-stressed concrete, sleek and slender concrete structures can be
constructed. due to these dead load of the structure gets reduced.

Consumption of materials like concrete, steel is reduced.

Longer beams spans and girders can be constructed which gives the
untroubled floor space and parking facilities.

It has long-term durability.

Possihility of steel corrosion and subsequent concrete deterioration are
declined because of concrete is crack free.

Pre-stressed concrete bridges are not easily damaged by fire they have
excellent fire resistance and low maintenance costs in comparison to
reinforced concrete.

Pre-stressed concrete offers greater load resistance and shock resistance.
The compressive strength of concrete and tensile strength of steel is used to
their fullest.

https://www.civillead.com/prestressed-concrete/ << the best summary | saw

13

Disadvantages of Prestressed Concrete

* Pre-stressed concrete requires high-quality dense concrete of high-strength.
* High strength concrete in production, placement and compaction is required.
s |t requires high tensile steel which is 2.5 to 3.5times costlier than mild steel.

* Prestressing process requires complicated tensioning equipment and

anchoring devices which are very costly.

® Pre-stressed concrete construction requires very good quality control and

supervisions.
* Pre-stressed concrete needs skilled labourers.
* Prestressing is uneconomical for shorts spans and light loads.

https://www.civillead.com/prestressed-concrete/ << the best summary | saw
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San Vicente Water Storage Tank

12" NO WRAPS -l

INTERMEDIATE ——
ANCHORS AS
REQUIRED

LT -

TTaTaTeTeTe!
TOP ANCHOR —— T

NUMBER OF WRAPS

HEIGHT ABOVE
TOP OF FOOTING
ot

28'—0"

24'-0"

21

20'-0"

23

16'-0"

25

27

29

[B“ NO WRAPS
BOTTOM ANCHOR —— VeTeTaTeTe e T0TaTeTo s T0IeTTY

256

o'-g"

TOTAL WRAPS = 256

Circumferential Prestressing

12 Wraps in the
last 4 vertical feet

Galvanized Strand 3/8” Cable
Average Force Setting of 14,950
pounds +/- 320 pounds

29 Wraps in the
first 4 vertical feet

WALL ANCHOR WRAPPING REQUIREMENTS/ 1\

(WRAPPING REQUIREMENTS ARE BASED STRICTLY ON THE k_/
FORCES AND TOLERANCES SPECIFIED IN THE CIRCUMFERENTIAL
BRESTRFSSING NOTES AND IN THE SPECIFICATIONS)

15

Grout Every Cold Joint — Base and Walls

16
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San Vicente Water Storage Tank 5/2/2022

Roof — Normal
Concrete

Wall — Vertical Pre-
stressed and
Wound

Roof — Simply keyed in to the Wall Section.

13 = #3 CIRC BAR!
RADIAL BAR AT 7
LAP

#4 BAR x 3-0" #4 STIRRUPS AND RA_D"I. 945 ORC 'STAGGERED
LonG AT 12 0 BAR AT 24’ oc—‘ I D s
STAGERED LAPS
410 1/2" )
P 4% SLOPE s
6" — 41 I
f
]
2 ar—| HJ
g
€ - 1/2" CR
1 ”, 1
|
f
: o 5K
{l

SEE DETAL 2 O THIs — |
DWG FOR RECESS DETALS %

s
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