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Avon Dam DRI L R M7 —7TnZEMNOIFRDOE LTI DT
(Provision for Future Rasing of the Avon Dam by the Method of
Stressed Cables )
by J. M. LINTON BOGLE
M. C. B. Eng., M. 1, C. E

ICOLD New York 1958 Q..20 R. 2
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(C) Profile after raising.
ft EOARIGEST Seclion lypique du barrage exislan! el du barrage surélevé
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Fig. 5.

21 in. concrete tubes in position to form cable ¢ ducts .

Tubes de bélon de 21 pouces (584 mm)
en position pour former les « conduils » de cdbles.

Fig. 6.
Walkway along top of dam showing holes left for future cables.

Chemin sur la créle du barrage
monlranl les Irous destinés aux fulurs cdbles.
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LD Y (Heightening of Dams )
by Heinrich Press
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_ Fig. 1,
Cross sections of Schwammenauel Dam,

L First extension.
II. Second extension.

(a) concrete core with inspection gallery; () sheet piling; (c) sealing clay; (d) sand,
o to 72 mm; (e) gravel, 7 to 3o mm; (f) ballast; (g) drainage; (h) loam and stones;
() rock and valley gravel; (k) boulder clay and river gravel; (D coffering;
(m) loamy valley gravel; (n) riprap; (o) upstream surfacing : 0.8 m riprap
and 0.3 m chips; (p) downstream surfacing : 0.3 m topsoil, 0.3 loam soil and 0.3 m
chips; (¢) bottom of the Rur; (r) stilling basin; (s) limit of cut; (f) transition
zone; (u) loam core; (v) filter; (w) vibrated riprap; (z) 0.3 m topsoil; (y) 1.70 m
loamy valley gravel; (z) Heimbach reservoir.
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( Heightening of Existing Dams Including Methods of
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Fig. 3.
Elche Dam. Perhaps of Moorish origin.

Fig. 1.

. Barrage d’Elche. Probablemenl d’origine arabe.
Proserpina Dam. Built by Romans (ist Century A.D.). :

_ Barrage de Proserpine.
Conslruit par les Romains (premier sitele A. D).
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Alnansa Dam. Built in 1384. " Heightened in. Sixteenth Century, Fig. 4.

Arguis Dam. Heightened in 1g26.

Barrage d’Arguis. Surélevé en 1926.

e Barrage d*Almansa. SR
Conslruil en 138, Surélevé pendant le xvie siécle.
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Fig. 5.
Las Vencfas Dam. An arch Dam to be raised in second stage.

Barrage de Las Venclas. Barrage vollle pfévu pour &lre surélevé,

Fig. 6.
‘Puentes Viejas Dam. Second stage completed in 1935,
Barrage de « Puenles Viejas ». Seconde élape achevée en 1935.

Fig. 7.
Burguillo Dam. First stage near completion.
Barrage de Burguillo. Premire élape prés d'élre achevée,
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Fig. 8.

Irabia Dam. Shows three heightenings completed and fourth in project.

Barrage d'Irabia.
Trois surélévalions achevées el une qualridme projelée.
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SPILLWAY CROSS - SECTION
‘ * - Fig. .9.
Bolarque Dam. Typlcal ‘parallel heightening.
Note seal and drainage galleries.,

Barrage de Bolarque. Sirélévalion paralléle lypique,
A remarquer la couche d’imperméabilisation el les galeries de drainage,

SLOPE 2034
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Fig. 1o0.
Bolarque Dam, during heightening,
Original profile is still visible at left center.

Barrage de Bolarque, pendant la surélévalion
A remarquer le profil primilif cenlre-gauche.
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rig. 11,
Assuan Dam.

Barrage d'Assuan,

Fig. 12.
Bachimafia Dam,
Barrage de Bachimafa.
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‘ .:5 ; § FROM 125 TO 285T. Fig. 13.
H - i
; §:{ Heightening of Habra Dam.
Ui; An application of presstressing mecthods.
Surélévation du barrage de Habra.
Une applicalion des méthodes de pré-lension.
)
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Fig. 14.

Burgomillodo Dam. Heightened by filling-in between butresses.

Barrage de Burgomillodo. Surélévalion par remplissage entre conlreforls.
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Fig. 15.
ELTRS<AAah T 55 ) Deformation measurements of Burguillo dam prove it is perfectly sound.

Les mesures des déformations onl prouvé
( -7, — 185 ﬁﬁ@) la parfaile conduite du barrage de Burguillo.

=N EESYOREMEE ( The Elastic Nature of a Triangular Structure )
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Fig. 18.
Polar schematic diagrams.

Fig. 17.
Polar schematic diagrams.

Diagrammes polaires. Diagrammes polaires.
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Polar diagrams of stresses.
Diagramme polaire des lensions.
26

6. B. — L

700 03
REACTION OUE TO FRCUGN
69200
NATV A TREQRETCAL SMCRING STHESSES AONG

THER TRAJECTCRES FCR 010 BITH #3070

Determination of provisional profile in Burguillo dam,

Délermination du proﬁl provisoire dans le barrage de Burguillo,
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Fig. 21.
Strict provisional profile with downstream face stepped along isostatics.

Profil provisoire slricl avec face aval échelonnée
d’aprés les isoslaligues.
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Diagram for determining boundary of zero eflective shear.

Délerminaltion de la ligne limile des efforts tangenliels nuls.
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m > 0,695 0645<m< 0695

I

22 0393

R=T

Fig. 25. T-R T=R
m > 0.695. In arca I the effective shearing stresses are negative.

Contrary in area II. Fig. 26.

Dans la surface 1 les efforls langenliels effeclifs sonl négalifs. m < o.695 here exist two dangerous areas (11)

Au conlraire dans la surface 11. Il exisle deux surfaces dangereuses 1I.
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o "Limit of the minimum allowable lleightening
- 50 as {o have no shearing stresses in the joint.

 Limile de la surélévation minima
de fagon & avoir des eflorts langenliels nuls dans le joinl,
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AIBRD AKX DEM ( Application of the Foregoing Oriteria )
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Fissures wilhout friction decrease the stabilizing moment.

Des fissures sans friclion réduisent le momenl slabilisaleur,
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Dixence dam was carefully planned to be built in successive stages.

Le barrage de Dixence,
soigneusemenl projelé pour élre conslruil en élapes.
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Fig. 34.

I

Vertical faces in Dixence Dam have their edges
roughly in line with principal planes,

Les faces verlicales du barrage de Dixence onl des lenons & facelles
correspondant aux directions des efforls principaux.
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UMIT OF DEMOLITION

Fig. 36.
Campofrio Dam.

Added weight centers the résultant.

Barrage de Campofrio.
I’addition de poids sur la créle
cenlre la résullante.




Fig. 3.
Construction of Salime Dam. To advance storage a first stage was accomplished
Construclion du barrage de Salime.
Une premitre élape ful réalisée en vue d'anliciper I'accumulalion.

Fig. 37 bis.
Campolrlo Dam. Before the heightening.
Barrage de Campofrio. Avant la surélévation.
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Fig. 37 ler.
Campofrio Dam. Heightening Completed.
Barrage de Campofrio, une fois la surélévalion achevée.

Fig. 38
Salime Dam completed. Power plant is under spillway.

Barrage de Salime achevé, Usine sous le déversoir.
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Los Peares Dam. Built in two stages.

Barrage de Los Peares. Conslruclion en deux élapes,
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Project for the heightening of a dam.
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