
Report 

Harza 


Engineering Company International 


Model Tests on 


BURFELL HYDROELECTRIC POWER PROJECT 


ICELAND 


. .. 
VASSDRAGS- OG HAVNELABORATORIET-
VEO NORGES TEKNISKE H0GSKOLE - TRONOHEIM 

(RIVER AND HARBOUR RESEARCH LABORATORY 

AT THE TECHNICAL U NIVE RSITY OF NOR WAY) 

Utf0rt: Oppdrag nr.: 

Sept. 1964 - juni 1966 600115 





PHOTO 1 

MODEL I 











































































































































































































C;
[R

.~
 L

S 
" 

I
C
~
 

\'
 

. 
b 

0 
t

.,~
e.

'" 
1"

'" 

S
 I 

J
E

 
R

U
N

A
'\v

A
 Y

 
C

d
.l

\N
N

E
L

 

·.
if

~c
 

d
e
 ~
; 

. 

\'
a-

r-
::

ie
d 

~ 
) 

~
c
l
t
 

le
v

 

r P
C

C
1

::
1

0
D

f 



























































































MODEL II 

PHOTO 2 

MODEL III PHOTO 3 



THE 

PLASTIC 

ICE 

PHOTO 4 

THE WAX ICE 

PHOTO 5 



MODEL I UNDER 

CONSTRUCTION 

PHOTO 6 


CONSTRUCTION 

OF DAM AND 

INLET 

PHOTO 7 


THE GRAVEL 


BED IN 


MODEL I 


PHOTO 8 




THE SEDIMENT 

FEEDER 

PHOTO 9 


MODEL II 


UNDER 


CONSTRUCTION 


PHOTO 10 


THE SAND FRONT 

AFTER FIRST 

RUN 

PHOTO 11 




THE DIVERSION 

CANAL AFTER 

FIRST RUN 

PHOTO 12 

THE ORIGINAL 

DAM PIER 

PHOTO 13 

IMPROVED 

DAM PIER 

PHOTO 14 



ICE FLOAT 
AT INLET. 

ORIGINAL 
DESIGN 

PHOTO 15 

ICE BRIDGE AT 

BJARNALkKUR 

FLAPGATE. 


ORIGINAL DESIGN 


PHOTO 16 

STREAMLINES 

o = 1000 m3/s 
Ost = 250 

SIX LOWER 
ORIGINAL 
INLET 
PORTS 

PHOTO 17 



SAND DEPOSIT 

IN DIVERSION 

CANAL. 
SIX LOWER 

ORIGINAL INLET 

PORTS 
a = 1000 m 3/ s 
as! = 250 

PHOTO 18 

EFFECT OF 

GROINS 

PHOTO 19 

VORTEX IN 

CORNER 
BETWEEN 

INLET AND DAM 

PHOTO 20 



PHOTO 21 






PHOTO 29 PHOTO 30 

PHOTO 31 PHOTO 32 

PHOTO 33 

ICE RUN WITH THE JETTY DESIGN, SEE FIG. 19 

o = 150 m3/s Ost = 75 m3/ s Ice = 48 m3/s 



PHOTO 35 PHOTO 36 

PHOTO 37 

RUN WITH 

THE INLET 

STRUCTURES 

WITHDRAWN 

INTO THE 

DIVERSION 

CANAL. 

o 150 m3/s 
Ost = 100 
Ice = 28 

PHOTO 34 

PHOTOS 35-37: 

INFLUENCE 
OF STRAIGHT 

CHANNEL 

FORMATION 



PHOTO 38 PHOTO 39 

PHOTOS 38-40: 
INFLUENCE OF 
CURVED 
CHANNEL FORMATION 

PHOTO 40 

FIRST RUN 
WITH THE 
TROUGH 
o = 250 m 3/ s 
Ost = 200 
Ice = 28 

PHOTO 41 



PHOTO 42 PHOTO 43 

RESULTS OF SAND RUN: 
SAND 15 L1TRES/MIN . 
o = 600 m3 /s 


EL.244 .9 Ost = 250 

Ose = 95 


AFTER FIRST DAY: PHOTO 42 

AFTER SECOND DAY: PHOTO 43 


AFTER THIRD DAY: PHOTOS 44-46 


PHOTO 44 


EL.244.5 EL.243.0 

PHOTO 45 PHOTO 46 




SITUATION ON 

PHOTO 46 

ERODED 

o = 200 m3/s 
Ost 120 

Ose = 80 

RUN TIME 

3.5 HOURS 

+ STEP DOWN 
PERIOD 

PHOTO 47 

RESULT OF SAND RUN: 

SAND: 15 LlTRES/ MIN 

o 1000 m3/s 
Ost = 250 

Ose =- 95 

AFTER FIRST DAY: PHOTO 48 

AFTER THIRD DAY: PHOTO 49-50 

PHOTO 48 

PHOTO 49 PHOTO 50 



PHOTO 51 EL. 243.0 PHOTO 52 

EL. 243.5 PHOTO 53 EL. 244.0 PHOTO 54 

SITUATION ON PHOTOS 49-50 ERODED. a = 250 rn:3/s, Ost = 150 rn 3/ s, RUN TIME : 9.5 HOURS 

SITUATION ON 
PHOTO 51 AFTER 
0.5 HOURS 

ADDITIONAL RUN 

a = 250 rn 3/ s 

Ost = 200 

PHOTO 55 







PHOTO 64 

RESULT OF 2.5 HOURS LOCAL SAND STUDY. EL . =, 244.6 
SAND: 2 LlTRES/MIN. 0 = 600 rn 3/s, Ost = 250 m3/s, Ose = 95 m~.' s 

PHOTO 65 

RESULT OF 3 HOURS LOCAL SAND STUDY. EL. = 244 .6 
SAND: 2 LlTRES/MIN, Q = 900 rn 3/s, Ost = 250 rn3/s, Ose = 95 rn 3/ s 



DAM CREST EL. 242.5 . CHANNEL WIDTH = 12 m 
DOWNSTREAM SILL AND SLAB EL. 240 O. TAILWATTR EL. 241 .5 

GATE CREST EL. 244 .5 

ELSE AS PHOTO 66 

WIDTH OF CHANNEL = 6 m 
ELSE AS PHOTO 66 

50 m:l/s 
PER 

GATE 

PHOTO 66 

50 m:3/s 

PER 

GATE 

PHOTO 67 

50 m3/ s 
PER 

GATE 

PHOTO 68 

50 m3/s 
PER 

GATE 

PHOTO 69 

DOWNSTREAM SILL AND SLAB EL. 241.0 

ELSE AS PHOTO 68 



AS PHOTO 68, BUT BAFFLE INSERTED IN THE CHANNEL 

DAM CREST EL. 242.5. WIDTH OF CHANNEL = 12 m 
DOWNSTREAM SILL EL. 240.0. TAILWATER EL. 241.50 

WIDTH OF CHANNEL 6 m. TAILWATER EL. 242. (APPROX) 

ELSE AS PHOTO 71 

50 m3/s 
PER 
GATE 

PHOTO 70 

150 m3/s 
PER 
GATE 

PHOTO 71 

150 m3/s 
PER 
GATE 

PHOTO 72 

250 m3/s 
PER 
GATE 

PHOTO 73 

DAM CREST EL. 242.5. WIDTH OF CHANNEL = 12 m 
DOWNSTREAM SILL EL. 240.0. TAILWATER EL. 242.0 



WIDTH OF CHANNEL 6 m . TAILWATER EL . 242 .2 

ELSE AS PHOTO 73 

DAM CREST EL. 242.5 . WIDTH OF CHANNEL = 6 m 
DOWNSTREAM SILL EL. 241.0 . TAILWATER EL. 242 .2 

DAM CREST EL. -242S WIDTH OF CHANNEL ·- 12 m 
DOWNSTREAM SILL AND SLAB EL. 240 .0. TAILWATER EL. 242 .5. 

250 m3/s 
PER 

GATE 

PHOTO 74 

250 m:l/s 
PER 

GATE 

PHOTO 75 

400 m3/s 
PER 
GATE 

PHOTO 76 

400 m3/s 
PER 

GATE 

PHOTO 77 

WIDTH OF CHANNEL = 6 m. TAILWATER EL. 242.8 

ELSE AS PHOTO 76 



GATE CREST EL. 244.5 . SLAB EL. 240 .0. 

DOWNSTREAM BOTTOM EL. 241. TAILWATER EL . 241.9. 


DAM CREST EL. 242.5 

ELSE AS PHOTO 78 


DAM CREST EL. 242.5. TAILWATER EL. 242.3 


ELSE AS PHOTO 78 


25 m:l/s 

PER 

GATE 

PHOTO 78 

25 m3/s 
PER 

GATE 

PHOTO 79 

50 m3/s 
PER 

"GATE 

PHOTO 80 

50 m:lt's 
PER 

GATE 

PHOTO 81 

TAILWATER EL. 242.3 
ELSE AS PHOTO 78 



PHOTO 82 PHOTO 83 

EASTERN SLU ICE OPEN MIDDLE SLUICE OPEN 
Ose = 42 m 3/s Ose = 42 m:3/s 

EL. 243.90 EL. 243.65 

BJARNALkKUR CANAL. DISCHARGE THROUGH BOTTOM SLUICES 
PLUNGE POOL 14 m WIDE. SYMMETRICAL SLUICE OUTLETS 
INTAKE POOL LEVEL AS NOTED 



PHOTO 84 PHOTO 85 

BOTH SIDE SLUICES OPEN ALL SLUICES OPEN 

Ose = 62 Ose = 83 

EL. 243.7 EL. 243.45 

BJARNALkKUR CANAL. DISCHARGE THROUGH BOTTOM SLUICES 
PLUNGE POOL 14 m WIDE. SYMMETRICAL SLUICE OUTLETS 
INTAKE POOL LEVEL AS NOTED 



PHOTO 86 

PHOTO 87 

DISCHARGE THROUGH SIDE CHANNEL GATE 
INTO BJARNALk.KUR CANAL 
Q = 100 m3/s 



PHOTO 88 

TROUGH ALTERNATIVE FIG. 26 c 
CREST OF BJARNAL~KUR GATE EL. 240.50 
o 150 m~/s, Ost = 100 m~/s Obc = 50 m3/s. c. 

PHOTO 89 

TROUGH ALTERNATIVE FIG. 26 d 

CREST OF BJARNAL~KUR GATE EL. 240.30 
o = 150 rn 3/s, Ost = 100 m3/s Obc = 50 rn3/s 



TROUGH 
ALTERNATIVE 
FIG. 26 F 

CREST OF GATE 
EL . 240.5 

o = 150 m3/s 
Ost = 100 

PHOTO 90 

TROUGH 
AS PHOTO 90 

PHOTO 91 

FLOW 
LINES 

o 150 m3/s 
Ost = 100 
Otr = 50 

PHOTO 92 



o = 150 m 3,'s 

Ost = 100 
Od = 50 

PHOTO 93 

o 150 rna 's 

Ost = 50 
Otr = 100 

PHOTO 94 

o 300 m3/s 
Ost = 250 
Otr = 50 

PHOTO 95 



o 300 m3 /s 

Ost = 250 

Od = 50 

PHOTO 96 

o 300 m3/s 
Ost = 200 

Otr = 100 

PHOTO 97 

o 300 m3r s 

Ost = 150 

Otr = 50 

PHOTO 98 



ad 150 m3/ s 

PHOTO 99 

ad 150 mats 

PHOTO 100 

ad 600 m3/ s 

PHOTO 101 



PHOTO 104 

PHOTO 102 PHOTO 103 

ORIGINAL DESIGN (DWG 290 S 35 R1) EFFECT OF SHELTER WALL 
o = 250 m 3/s Ost = 150 m 3/s o = 300 m3/s Ost 250 m3/s 

STRAIGHT WALL. BOTTOM OF STRAIGHT WALL. BOTTOM OF 
INTAKE EL. 234.50 INTAKE EL. 240.0 

o = 300 m3/s Ost = 250 m 3/s o = 300 m3/s Ost = 250 m3/s 

INTAKE TO AUXILIARY WATER SUPPLY 

PHOTO 105 



ICE RUN WITH SAND DEPOSITS PHOTO 106 

o = m3/s, Ost = 100 m3/s, Ise 28 m3/s 

MODEL II o 1500 m3/s PHOTO 107 


MODEL II o 200 m3/ s PHOTO 108 



















































































































