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Ginewrilatl Bemernl du Lannda

Riao deo Janalrao,
102-1 22 of July cof 1503,

Hanudian Exnsdate Heneeal

Mr, Robuart F. Laopgpet
931 Echo Uriwve,
NOttawa, Ontario
Canada K13 1NV

;ZQL Uih-frs

Omar Mr. Logget:

Mamy than%s fnr your lakttor af Junme 17, which only
cama to tand on July 0O7.

we haya contaected LICHT - Sarvigos de Cletricidads
B.AL In your webalf and we ahall Inform you that your assumptleon
that Rlo-Light hea besn absorbed LInte the national power system,
Flelrohrags, 1o quite correct.

Mr. Arthur Cohen, LILHTYs Gperator Oirsctor, intformed
un thai although Ehu YWigarlo Dam had bBeen reqamed of Terraghi
Cam, 1t remains well-known by 1tz orleginal namo,

We ara sending 4o yoa, horeln beicw the name and
addruoss of the onginser to whom you zhould write for Idnformablon
aryd phoktopraph, as reguestod:

Mr., Walter Stuckenbruck
Light - Serwvigos de Elatricidade 5.4,
Suparintenrdéncla de Gerocan

Av. Marechal Florians, 165 - 1% andar
Hio de Janedro, CEP 200040
Qrasil

Wet ramols at your dispezal for any further ioformablon
you may dealrs.

S5/ rep.



As. from,
20 August 1783

ir, “alter Ruckeniruck,

Light - Sarvicos de Eleciricidade SA,,
Superintednedencia de Ceracao 2

A, l'erechal Floriano 168 - i°
Rio de Janeiro CEP 20,080,
Brasil,

andar,

Dear IMr, Stuckenbruck,

I take the liberiy of addressing
to you this somewhat wnusual request, sorry only that
I muf;:‘ do so in English instead of the language of
Brasil,

I am the retired Ilrector of
Bullding Fesearch of our National Research Council, md
2 civil engineer, I have been connected with the
development of Ceotechnique in Camada from the time of
its inception before the war of 19%9-1946,

' Because of this interest, I kiew
Dr, Karl Terzaghi very well and lnow Irs, Terzaghi,
iinen a great Cana:ian Dam weas renamed the Terzaghi
Dem (about 1965), one of my ifriends who had visited
Areil told me that he thought the Vi Dan of your
organigation, had also been named the Terzaghl Dan,

If this is the case, North Americen
engineers would be most interested to mow this snd to
see a piotogiaph of the “other" Terzaghl Dan,

) Mmd so I write to ask you if the
report given to me ie correct; if so, when was you name
naned after Terzaghiy; cm you give me main statistics
of the dan; =d could you oblige re with a photograph -
of it and of the plague with Dr, Tersaghi's name on
it?7 If you can 0 oblige me, may I have your

mission to write a short account, based on the

formation you send me, and heve this published, with
ire photographs, in Gegta-hn;gg_. Newg, puilished in
Canada bu inyernation 1 scope” I shall value
your help,

Yours sincerely,



-
Light
Av.Marechal Floriano, 168 Rio de Janeiro RJ Brasil CEP.2008
Servigos de Eletrickiade SA Cx. Postal 0571 End. Telegr. CATALON Telex:(021) 2327

s e— N ——

No.

Data Sei)tember 19, 1983.

Mr, Robert P, Legget
531 Echo: Drive, Cttawa

KIS IN7, Ont,, Cenada L////
' 2
~ 63

Dear Mr, Legget,

I am very pleased to send the informations you reguested in
your letier dated August 20, 1983.

The report given to you by one of your friends Who had
visited Brasil is correct: our Vigario Dam was renamed the Prof, Karl
Terzaghy Dam in 1964, On the attached photograph of the plague, which
measures 280 mm x 530 mm, you can read:

Prof, KARL TERZAGHI DAM

The LIGHT GROUP's homage

to its illustrious consultant
1964 ;

The Terzaghi Dam is situated about 70 Kilometers north-west
of the city of Rio de Janeiro, The reservoir (the Vigdrio Reservoir)
formed by this dam is at 398 m above sea level and has a storage ca-
pacity of 38 millions of cubic meters of water, The water for ‘this
reservoir is pumped by the Vigdrio Pumping Plant, which has fowr pumps
of 40 m3/s capacity cach, under a head of 37,5 m. The Vigdrio Reser-
voir supplies water, under a head of 300 m, to the Nilo Peganha Gene-
rating Plant, which is a underground plant having a maximum output of
380 mw, '

Two photographs of the Terzaghi Dam and two of the plaque
are being attached to this letter., I am enclosing also one drawing of
the dam as well as a short description of it, written by our geologist
Mr, P. P, Fox at the time the Vigario Reservoir was filled,

The Company for which a work for does not make any objection
against publishing the informations I am passing to you in any
technical review either in Canada or in any other country; therefore
you can use those informations in the way you please. I just Hope
that the data I am giving to you are enongh for the purpose you have

X in mind.

PS. The reivm weathier ducing the lest three wees
= i -M}(j»,; the plufugrqv‘c o—,( Hee FP"?“" -
That was }}'IP ft“d?ﬁh ar mt ‘)l-'Win:}'
answ ered Goar telT2r secner. ,
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VIGARIO DAX (’{gw;iﬂ. Dan)
¢

INTRODUCTION

The excavation for this earth dam on Vigario creek was not

started until June, 1950 after work on the dike had been underway more

than one year. The placing of the earth materials were started in
August, 1950 and were completed on August 31, 1951, The riprap plac-
ing was completed a few weeks later,

Over 150,000 cui::l.c meters of organic clay and sand, were re-
moved from the foundation area for the dam before any compacted f£ill
was placed. Th‘ dam required 913,697.00 cubic meters of rolled earth,
81800 cuhio. meters of sand for the horizontal and vertical filters,

and 32,000 cubic meters of rock for riprap and downstream rock toe,

DESJITOGN FEATURES

The dam has a maximum height of “5;70 m and & length of 180.0 m
The crest width, up and downstream slopes are the same as the dike excep
that the downstream slope is 2,5 to 1 thru out. The drainige system of
a2 horizontal and vertical sand filter is the same except that the verti-

cal filter ies directly under the downstream shoulder of the crest of the

dam instead of under the 391 berm as at the dike, The details of this

design are shown by exhibit 11, The foundation excavation for the



upstream half of the dam is shown by exhibit 2,

DIVERSIOE

After considerable study it was decided to consjruct a diver—

sion tunnel thru the left abutment rather than place a diversion pipe
thru the foundation or base of the dam, The excavation of the soﬁ./

organic clays under the proposed diversion pipe would have presented
many problems not encountered with the tunnel, The diversion tunnel
perbaps cost somewhat more than a pipe but there were many advantages

of having the pipe out of the way when placins earth materials.
This tunnel was started in February and completed in July,1950,
The tunnel has & length of 308.02 m and 2 horse-shoe section

of 2x 2 m, It was located largely in doco-pobod rock, except for

about 60 m of hard rock near the middle of the tunnel., The closure
of the tunnel is described below.

PERMARENT SUMP

This sump was completed to the sams dimensions as at the dike
with the weir at elevation 363.95 m. It was constructed in 1550 and
was kepl pumped down to near the bottom thru out the construction of
the dam for 24 hours a day after December 7, 1950 with minor interrup-
tions. Between January 24, 1951 and September 12, 1952 the water level

was maintzined below elevation 359.30 m and mormally as low as 352.50 m.
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After September 12, 1951 the water level was allowed to raise to eleva-
tion 363.20 and by Decerber 19, 1951 it had raised to 363.65 m. Conti-
nued pumping kept it from overflowing until late January 27, 1952 when
20 liters per minute was reported. It Ancreased to 90 liters per
minute on February 14, 1952.

During 1951 the field estimated the amount of water entering
the sump by the 12-inch cast iron pipe many times, These estimates

varied between 45,45 and 27.52 liters per minute,
CASAGRANDE PIEZOMETER PIPES

Five Casagrande type of plezometer pipes have been recently
completed in the dam as shown by exhibits 13 and 14, Holes G-1 to

Gk are located along the upstream crest of the dam at elevation 401,30 m,
Depth of these holes and their relation to the original surfsce are shown

by drawing No, 51-670. All of the holes were shifted from location

requested toward the right esbutments for some unknown reason and hole
G-4 may be located in original ground instead of on the earth embank-

ment. Hole G-5 4s located in the rolled fill downstream of the vertical
filter at the 391 berm, The water levels in these pipes have been

determined as follows on the dates given:-
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El,of El,of El,of El.of El,of

Hole Ko, Water Water Water Vater Water

Date G-1 G-2 G-3 G-k G5
30/12/51 393.60 363,52 369.18 375.17 -
13/ 1/52 389,50 368,55 369.42 Dry -

27/ 1/52 387.72 368.65 3694k 375.29 -
3/ 2/52 387.73 368,65 369.45 375.30 369.48
Botton of

tube 375.60 368,10 368,90 375.16 367.18

Evidently excess water was left in the tube at G-1 since the
water level declined several meters after the first measurement,

STANDARD PIEZOMETER FPIPES

Six 2-inch pipes (A-1 to A-3 and B-1 to B-3) have been placed
in the downstream partion of the right abutment for the dam as shown on

exhibit 13. These holes are also shown in the geclogic sections on
exhibit n.

Five holes (E-1, E-2, D-1, D-2, and C-1 were completed in the

downstream portion of the left abutment as shown by exhibit 13. 8910:
S-1 to S-5 were drilled in 1949 and 1950 for locating the diversion
tunnel, The logs of these holes are given on exhibit 16, The field
was reguested to clean out holes S-1 and S-3 in 1951 for pd.ez'.mt.or
pipes, but they preferred to redrill them instead., The redrilled holes
were numbered S-l-A and S5-3-A as shown on exhibits 13 and 14, Geologic

sections thru these holes are represented by exhibit 18, The water
levels for these pipes as well as for the Casagrande pipes are shown as

continuous graphs for each pipe since the hole was completed by exhibit 1§



BENCH MARKS

—_—

Several permanent bench marks have been placed on top and on
the downstream slope of the dam for reference as for the dike. There

has been no unusual difference in elevation observed, A few millimeters
of settlement of the earth embankment hzs been noted which is normal,

EROSICR O UPSTREAM SLOPE

The same type of erosion has occurred on the upstream of the
dam as the dike, The erosion ditches were not in general as deep as
on the dike since the exposure had been of a sharter duration. There
was cne, however, sbout 20 m from the right sbutment between the 394.50 m
berm and 385.0 m that was rather large and deep, It had a depth of 3
meters just below the 394.50 borl. A pipe was installed in it seversl
weeks ago to reduce the erosion, These gullies are being backfilled

as the reservoir approaches,

CLOSURE OF THE DIVERSICN TURNEL

Work was started on October 19, 1951 to place temporary stop-
logs about midwoy of the tunnel at station 123 m from the downstream
portal, & cofferdam of earth was built upstream of the tunnel intake
in order to permit the placement of the temporary stoplogs at station
123, The place for the concrete plug inthe tunnel was cleaned of all

loose material and sound rock was exposed,

On October 22, 1951 a key plug consisting of a little concrete
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of about 0.10 m thick and 1,00 m in length was built against the tun.
nel walls and bottom to hold the stoplogs of 6 x & inch wooden beans,.
The rock, downstream from the stoplogs, was then excavated for the
large concrete plug #s shown on exhibit 17,

Before the final concrete plug was placed, the tunnel upstream
of the plug was filled with clayey, silty sand as follows:- Water was
again allowed to flow thru the tunnel while the silty sand was pushed
into the stream at the upstream portal. After it had filled to the top
of the first stoplogs inside the tunnel near the permanent plug, another

stoplog was added until the top was reached,Some of the clay was carried

away by the water overflowing the stopl.ogs; An opening was also made,
about 20,0 m from the upstream portal in order to insure the complete
f£illing of this area. The area was h.t.'er canpletely covered by compacted
filled by & bulldozer and roller, The backfilling was completed on
Rovember 23. The area for the finzl concrete plug was cleamed on

November 24, and concreting started. All of the concrete for the plug
was completed on November 27, 1951, The final concrete plug has a length

of 5 meters as shown on exhibit 17, Eleven pipes were left in and thru
the plug prior to concreting into which 342 bage of cement were later
injected to fill any voids at the top and back of the plug,

The tunnel downstream from the plug is to be left open for the

time being., If excessive breakage occurs, grout holes may be drilled

thru the plug to force mare material in any voides upstream, I have soms






