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S Overview

-
“« Builtin 1950s
* 340° Conc.

- 5 operating
gates

- 3 emergency
gates

* Outlets
- Stilling basin
- Walls
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* 349’ long and 242’ wide, 5’ concrete slab
*#11 @ 5’ o.c, 7’ into rock

 Dental concrete to level slab




Right Wall ==

Hang-on type
wa

372’ Long
43’ — 73’ tall

#11 @5’ o.c, 25°
into rock

- Gravity Walli
* 164’ Long (total)
* 15’ — 32’ tall




orced
concrete L-type

« 372’ Long
- 76’ - 68’ tall

 Dredge tailings
(cobbles)




pPesign Concern -
Extreme DynamiciPressure™

» Failures (Karnafuli
and Malpaso Dams )

- Background

* Propagation

* Numerical Model

* Physical Model
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I_Dv{ Dynamic pressure patterns on a concrete slab
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"Ilu"~
Extreme Dynamic Pressure

Probability

. Once in every 10 yrs
(Continuous
operation)

* Once in every 146,000
yrs (Real Life)

* Folsom dam -1 in 3.75
days (continuous)

* Return periods of 150
years

-Spillway and outlet flows




SSSPhysical'Model

——




SpIlIWay Flows,/ OutletFlows




Drain Modifications

Dewateringl_— Oct 10,20

o

| & Modify the
™ drains to

mitigate the
ropagation of
ydrodynamic

pressures into

the drain

system




.

Right Wall Drainager




.

L=/ all Drainage Alternatives. .

EXISTING
8 DA WCE ¢




IEWall Backfill Pressure Dissipation
2 Test .

=

FL. 200.0£ EXIST. CONSTRUCTION

JOINTS (TYP) .

NEW 4" DIA TEST HOLE (TYP)

%

5+ (TYP) |..

=I= EXIST. 8" DIA WALL DRAIN HOLES

L-Wall Section

EXISTING
8" DIA VCP

LENGTH OF TEST
HOLE TO BE CORED

47 DIA,

/ TEST HOLE
ROCK "\

L - Wall Test Hole

R




=Wall'Backfill Pressure
sipation Jest Equipments™

i

Pressure
Flow rate

Duration
of pump

4 inch Dia
Hose (typ)

Tailwater

Submersible
Pump

Continuous
Read, Pressure

Data Logger )

T

\

Flow .
Control

Flange

Anchored

Sealed

to

&

Wall

tilling
Basin
WOH




L=WalllBackfill Pressure Dissipation Test

——

PotentiallOutcomes

0
400 0

qp 400
(gpm) (gpm)

High flow v. low High pressure v.
pressure graph low flow graph

Linear flow v. Stabilized flow v.
pressure graph pressure graph




MEall BacKFill Pressure Dissipation Test

s

ActuallOutcome

U

(gpm)

High flow v. low pressure graph




S - '
Sackfill Pressure Dissipation Tiest

— l-r'-h-—

Dredge Tailings (Cobble)

R




g Basin Rehabilitation.
- Loading Cases
Ma]r tegeesconditognEiligepsEisia
SpL)

SREpIdlclosure of gates

= | peratlng case 1A (design outlet flows)

:'::f{)peratlng case 1B (design spi

=~ % OBE (Operational Basis Earthc
loading

lway flows)
uake)

e MCE (Maximum Credible Earthquake)

loading

R




g Basin Rehabilitation.
Criteria ~

2 USACE crlterla for hydraulic structures

v/ ] ;65 [Hydraulic load factor for tension
/_

SVA1L70— Single Load factor (Dead and live load)
/0,90 — Strength design factor for tension

"" = /0.75 — Short duration/Low probability loading
~ condition

e \Working stress of 32% of ultimate anchor
strength

R




tlll'mg"“ Basin Rehabllltatlon

SHyarodynamiciand hydrdsta‘trc Ioadlng
¢cseS

=arthquake Ioadlng
__:_— ©OBE: a;,= 0.07g and a,=0.02g
& — VICE: a,= 0.25g and a,=0.08g

. T a—

= Partlal Blocks
= _ Horizontal faults in the existing rock

-8 Gravity Wall Extensions
— 25" to 51" long
— 10" spacing at U/S, 5" spacing at D/S
— Lock off loads: 12 — 71 kips

R




S
tilling Basin Rehabilitation:

Tie-Downs and Tie-BaEk?

SNV EEdyamIc pressire controls ties
eI/ tiE-ack strengtn

> "r'ostatic pressure controls length

—

“'T*’—|e -down - Prestressed 1-3/8" anchor bar

a—

~25"long, 5" (or 10") on center

—® Tije-back - Prestressed 1-3/8" anchor bar,
25" — 43" long, 5" on center, lock-off load:
53-249 Kips

R




_—
Conclusions

e —

> Boip hydrostatlc and hydrodynamlc de5|gn
er perincluded

o r 8in modifications will mitigate the

xtreme hydrodynamic pressure

= —— -

__.5!.-

_-|—_-—_ .
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