
E V ID E N C E S  A N D  P A R A M E T E R S  A F F E C T IN G  D E B R IS  

F L O W -F L O O D  P R O C E S S E S  IN  N A M  K O  Y A I S U B -C A T C H M E N T

เก th is  c h a p te r , e v id e n c e s  o f g e o te c h n ic a l p ro p e r t ie s  o f ro c k s  a n d  so ils , as w e ll 

as e v id e n c e  o f th e  c h a n n e l c o n fig u ra t io n  a n d  s u s p e c te d  te m p o ra ry  d am  lo ca tio n  in Nam  

Ko Ya i s u b -c a tc h m e n t a re  p re s e n te d .

5.1  E v id e n c e s  o f  g e o te c h n ic a l p ro p e r t ie s  o f  ro c k s  a n d  s o ils  in  N a m  K o  Y a i s u b ­

c a tc h m e n t

For s u p p o r t in g  th e  re la t io n s h ip  b e tw e en  th e  in f lu e n c in g  p a ra m e te rs  o f so il 

p ro p e r t ie s  a n d  g e o lo g y , a n d  th e  flo w - f lo o d  o c c u r re n c e  in N am  Ko Yai s u b -c a tc h m e n t, 

th e  d e ta ile d  f ie ld  in v e s tig a t io n  to  id e n tify , a n d  c o lle c t so il a n d  ro c k  s a m p le s  fo r  

g e o te c h n ic a l a n a ly s e s  h a d  b e en  c o n d u c te d . T he  tra v e rs e  line s  o f f ie ld  in v e s tig a t io n  and  

s a m p le  lo c a tio n s  a re  p re s e n te d  in F ig u re  5 -1 . T he  ta b u la te d  d a ta  o f s a m p le  n um be rs , 

s a m p le  lo c a tio n s , ty p e  o f s a m p le s , ro c k  u n it o f ro c k  s a m p le s , ro c k  g ra d e  te s t in g  va lu e s ,  

an d  ty p e  o f la b o ra to ry  a n a ly s is  fo r e a ch  s a m p le  w e re  s u m m a r iz e d  เท T a b le  5 -1 . S om e  

s tu d y  re su lts  a n d  a c tio n s  a re  illu s tra te d  เท A p p e n d ix  l- l l l .

T he  s p e c im e n s  a re  o f tw o  g ro u p s , n am e ly , (1 ) th re e  g ro u p -s a m p le s  o f ro c k  un its  

(ten  s p e c im e n s  fo r  e a ch  g ro u p -s a m p le )  fo r a p o in t lo a d  te s t in g  o f th e  e n g in e e r in g  

p ro p e r t ie s  (s tre n g th ) , a n d  (2 ) s ix  so il s a m p le s  fo r d e te rm in in g  the  e n g in e e r in g  so il 

p ro p e r t ie s . R ock  a n d  so il s a m p le s  w e re  g e n e ra lly  c o lle c te d  from  th e  w e a th e re d  z o n e  o f 

v o lc a n ic  u n it o f Lorn S ak F o rm a tio n  (Ls ). The  lo ca tio n  p h o to g ra p h s  w e re  il lu s tra te d  เท 

A p p e n d ix  A.

C H A P T E R  5
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F ig u re  5-1 F ie ld  tra v e rs e s  a n d  s a m p le  lo c a tio n s  เท N am  Ko Ya i s u b -c a tc h m e n t.

5 .1 .1  G e o te c h n ic a l s tu d y  o f  p o in t  lo a d  te s t in g

5 .1 .1 .1  P o in t lo a d  te s t in g  o v e rv ie w

The  p o in t lo a d  te s t in g  (PLT ) is a g e n e ra lly -a c c e p te d  ro c k  m e c h a n ic s  te s t in g  

p ro c e d u re  u sed  fo r  v e r ify in g  a ro c k  s tre n g th  in d e x  in g e o te c h n ic a l p ra c t ic e . T he  in d e x  

can  b e  fu r th e r u se d  to  e s t im a te  o th e r ro c k  s tre n g th  p a ra m e te rs . T he  p o in t lo ad  te s t 

a p p a ra tu s  a n d  p ro c e d u re  e n a b le s  an  e c o n o m ic a l te s t in g  o f c o re  o r lu m p  ro c k  s a m p le s  

in a f ie ld  o r la b o ra to ry  s e tt in g . T he  ro c k  s p e c im e n s  u se d  fo r  th e  te s t ca n  b e  in e ith e r  

g e o m e tr ic  re g u la r  o r ir re g u la r  s h a p e . Th is  te s t is to  p re s e n t a d a ta  a n a ly s is  to  b e  u se d  to  

c o r re la te  th e  p o in t lo ad  s tre n g th  in d e x  (Is ) w ith  th e  un ia x ia l c o m p re s s iv e  s tre n g th  (CTc). 

The  ro c k  s tre n g th  d e te rm in e d  b y  the  p o in t lo a d  te s t in g  c e r ta in ly  is an in d ic a t io n  o f an  

in ta c t ro c k  s tre n g th  o f th e  ro c k  s a m p le s  w h ic h  o f c o u rs e  is n o t n e c e s s a r ily  th e  s tre n g th  

o f th e  e n tire  ro c k  m ass .
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T a b le  5-1 The  re fe re n c e d  d a ta  o f s a m p le  n u m b e rs , s a m p le  lo c a tio n s , ty p e  o f s a m p le s , 

ro c k  u n it o f ro c k  s a m p le s , ro c k  g ra d e  te s t in g  va lu e s , a n d  ty p e  o f la b o ra to r ia l a n a ly s is  fo r  

e a ch  s a m p le  เท th e  s tu d y  a rea .

Specimen
Sample Type Rock Unit

Rock Grade 

Testing 

Value

Samples Collected for

number
Location

Point Load Test Soil Test

A-1 Q47

0728840

1858259UTM Soil ■ ■ 6L

B-1 Q47

0723292

1860034UTM Rock (Volcanic Complex) Ls (H) 5R (Floated Rock) 10-01 Pw

(Floated Rock) 12-01 Pk 

(Floated Rock) 10-01LS

B-2 Q47

0723290

1860028 UTM Soil " ■ ■ 1L

B-3 Q47

0723164

1860126 UTM Soil ' ■ ■ 2L

B-4 Q47

0723160

1860105UTM Rock (Volcanic Complex) Ls 4R ■ “

B-5 Q47

0722980

1860110UTM Rock (Volcanic Complex) Ls 4R ■

B-6 Q47

0722980

1860132UTM Soil ■ ■ ■ 3L

B-7 Q47
0722937

1860140UTM Soil ■ ■ ■ 4L

B-8 Q47

0722730

1860152 UTM Rock (Volcanic Complex) Ls 3R ■ ■

B-9 Q47
0722610

1860192UTM Rock (Volcanic Complex) Ls 3R ■ ■

B-10 Q47

0722609

1860196UTM Soil ' ' ■ 5L

B-11 Q47
0722364

1860335UTM Rock (Volcanic Complex) Ls 3R ■ ■

B-12 Q47

0722058

1860371 UTM Rock (c ComplexVolcani) Ls 5R ■ '

C-1 Q47
0730574

1857811 UTM Rock (Volcanic Complex) Ls (L) 5R ■

C-2 Q47
0730543

1857709UTM Rock (Volcanic Complex) Ls 1R ■ '

C-3 Q47

0730612

1857733UTM Rock (Volcanic Complex) Ls 2R

C-4 Q47
0730547

1857799UTM Rock (ic ComplexVolcan) Ls 1R

N o te  - A ll c o d e s  a re  re fe rre d  to  a c c o rd in g ly  เท th e  a p p ro p r ia te  p a rts  เท th e  tex t.



139

The  p o in t lo ad  te s te r  c o n s is ts  o f a h y d ra u lic a lly  p o w e re d  ram  a n d  tw o  p o in te d -  

p la te n s . O ne  o f th e  p la te n s  is s ta t io n a ry  w h ile  th e  o th e r is fre e  to  m o ve  th ro u g h  the  

a p p lic a t io n  o f p re s s u re , d e liv e re d  v ia  the  h y d ra u lic a lly  p o w e re d  ram . The  ro c k  s p e c im e n  

to  b e  te s te d  is p la c e d  b e tw e e n  th e  tw o  p o in te d  p la te n s  a n d  fo rc e  a p p lie d  to  the  ro c k  is 

in c re a s e d  a n d  e v e n tu a lly  c a u s e d  th e  ro c k  to  fa il. T he  p e a k  p re s s u re  a p p lie d  o r the  

p re s s u re  a t th e  ro c k  fa ilu re  is re c o rd e d . T h is  p e a k  a p p lie d  lo ad  is u se d  to  c a lc u la te  the  

p o in t lo ad  s tre n g th  in d e x  (Is ), u s in g  th e  e q u a tio n  ASTM  D 57 31 -9 5  a n d  ISRM  be low .

Ig =  P /D e2 ....................................................... (E q u a tio n  5 -1 )

W he re

p =  h ig h e s t fo rc e  re c o rd e d  b y  th e  in s tru m e n t to  ju s t  b re a k  th e  ro c k  

อ 6 =  e q u iv a le n t d ia m e te r  (o f s a m p le )

The  fo rc e  re c o rd e d  b y  th e  in s tru m e n t to  ju s t b re a k  th e  ro c k  (P) is c o n v e r te d  to  a 

s tre n g th  va lu e , e q u iv a le n t to  a 50  m m  d ia m e te r  ro c k . Th is p ro d u c e s  th e  s o -c a lle d  ls(50) 

v a lu e  o r S iz e -C o rre c te d  P o in t L o ad  In d e x . T he  e q u a tio n  to  c o n v e rt th e  fo rc e  re a d in g  to  

ls(50) v a lu e  is as fo llo w s : (B ro o k , 1985 )

Iร(50) =  FP / (D e)2 ................................................................. (E q u a tio n  5 -2 )

W he re

F =  s iz e  c o r re c t io n  fa c to r  =  (D e/5 0 )0,45 

p =  a p p lie d  lo a d  (M N )

De =  (4 A /p ) ° 5

A =  m in im um  c ro s s  s e c tio n a l a re a  o f th e  s p e c im e n  (m m 2)

The  u n it o f p o in t lo a d  in d e x  is M Pa. T h o ug h  the  te s t is c o n s id e re d  to  c a u se  a 

te n s ile  fa ilu re , th is  c o u ld  b e  c o n v e rte d  to  c o m p re s s iv e  s tre n g th  (CJc ) b y  th e  e q u a tio n

be low .



(Gc) =  24 1ร(50) ...............................  ........................ (E q u a tio n  5 -3 )

5.1.1.2 Rock specimen sampling

เท th is  s tu d y , th e  ro c k  s p e c im e n s  w e re  c o lle c te d  from  th e  lo ca tio n  B1 (the  

lo c a tio n s  sh ow n  in F ig u re  5.1 a n d  p h o to g ra p h s  in A p p e n d ix  I). T h e y  w e re  from  th re e  

ro c k  un its  b e low .

1) Ten s p e c im e n s  o f P hra  W ihan  s a n d s to n e /s it ts to n e  ( ro c k  u n it Pw)

2) T w e lve  s p e c im e n s  o f Phu K ra d u n g  s a n d s to n e  ( ro c k  u n it Pk)

3) Ten s p e c im e n s  o f Lorn S ak v o lc a n ic  c o m p le x  ( ro c k  u n it Ls).

5.1.1.3 Point load testing results

The  re su lts  o f p o in t lo ad  te s t in g  o f th re e  g ro u p s  o f ro c k  un its  a re  c o n c lu d e d  in 

T a b le  5 -2 . P h o to g ra p h s  il lu s tra t in g  th e  ro c k  s a m p le s , b e fo re  a n d  a fte r th e  tes t, 

te c h n iq u e , a n d  re su lts  o f p o in t lo a d  te s t in g  in th e  la b o ra to ry  w e re  a ls o  il lu s tra te d  in 

A p p e n d ix  II.

It w a s  n o te d  th a t IS(50) o f Pw  u n it is 1.74 - 3.18 M Pa, a v e ra g e  2.66 M Pa w h ile  <TC 
is 41.8 -  76.2 M Pa, a v e ra g e  63.9 M Pa. IS(50) o f Pk u n it is 1.03 -  3.11 M Pa, a v e ra g e  2.04 
M Pa w h ile  Gc is 24.8 -  74.8 M Pa, a v e ra g e  49.0 M Pa. IS(50) o f Ls u n it is 2.76 -  6.65 
M Pa, a v e ra g e  4.80 M Pa w h ile  CTc is 66.3 -  159.6 M Pa, a v e ra g e  115.2 M Pa. The  s tu d y  

re su lts  re vea l th a t th e  v o lc a n ic  ro c k s  o f Ls is the  s tro n g e s t w h ile  the  Pk s a n d s to n e  the  

w e a k e s t a m on g  the  3 g ro u p s . T he  Pw  s a n d s to n e  has an in te rm e d ia te  Gc va lu e , th o u g h  

no t m u ch  h ig h e r  than  th a t o f th e  Pk s p e c im e n s .

5.1.2 Geotechnical study of soil properties

5.1.2.1 Soil sampling preparation

S ix so il s p e c im e n s  (n u m b e r A -1 , B -2 , B -3 , B -6 , B -7  a n d  B -10  as sh o w n  in F ig u re

5 -2  a nd  A p p e n d ix  I) w e re  c o lle c te d  from  th e  na tu ra l so il la y e r (1 -2  m e te r th ic k )  th a t w e re  

th e  w e a th e re d  p ro d u c ts  o f v o lc a n ic  ro c k s  (m a in ly  b a sa lt)  o f Lorn S ak F o rm a tio n  (Ls ). The

140
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so il s a m p le s  w e re  c o lle c te d  เท a w a y  to  a vo id  th e  to p  s o ils  a n d  w e re  o f a b o u t 0 .5  m 

d e e p  la te ra lly  from  th e  o u te r so il s u r fa c e  to  re ta in  the  n a tu ra l m o is tu re  co n te n t. The  

c o lle c te d  so il s a m p le s  w e re  w e ll-p a c k e d  in p la s t ic  b a g s  fo r  fu r th e r s tu d y  in the  

la b o ra to ry .

5 .1 .2 .2  L a b o ra to r ia l s tu d y  o f  s o il p ro p e r t ie s

The s ix  so il s a m p le s  w e re  c o lle c te d  fo r  th e  la b o ra to r ia l g e o te c h n ic a l s tu d ie s  

w h ic h  in c lu d e  g ra in  s iz e  a n a ly s is , d e te rm in a tio n  o f A tte rb e rg  lim its  a n d  in d ic e s , na tu ra l 

m o is tu re  c o n te n t, a n d  s h e a r s tre n g th  a c c o rd in g  to  th e  s ta n d a rd  o f A STM  (ASTM  อ 4318 -  

00, อ  4 2 2 -6 3 ). P h o to g ra p h s  il lu s tra t in g  la b o ra to r ia l in s tru m en ts  a n d  s a m p le s  fo r  so il-  

g e o te c h n ic a l te s t in g  a re  illu s tra te d  เท A p p e n d ix  III.

5 .1 .2 .3  S tu d y  re s u lts  o f  s o il  g e o te c h n ic a l p ro p e r t ie s

The  a n a ly t ic a l re su lts  o f th e  so il s a m p le s  g e o te c h n ic a l p ro p e r t ie s  w e re  

s u m m a r iz e d  in T a b le  5 -3 . The  so il s a m p le  n u m b e r B -2 , B -3 , B -6  a n d  B -7  a re  c la y  

w h e re a s  n u m b e r B -10  a n d  A-1 a re  c la y e y  sa n d . N a tu ra l w a te r  c o n te n t (พ N) in th e se  

s a m p le s  a re  g e n e ra lly  b e tw e e n  21 - 50  % , w ith  p la s t ic  l im it a n d  liq u id  lim it o f so il 

b e tw e e n  17 - 31 a n d  24  -  55  % , re s p e c t iv e ly . P la s tic  in d e x  v a r ie s  from  6 to  26  % .

It w a s  n o te d  th a t th e  g ra in  s iz e s  s m a lle r  than  0 .0 7 5  m m  (M esh  n o .200 ) w e re  

e s p e c ia lly  o f a h ig h  co n te n t, m o re  than  50  p e rc e n ts  o f to ta l so il w e ig h t. T h is  p ro p e r ty  is 

d if fe re n t from  th e  o th e r n o rm a l s o ils  th a t w e re  w e a th e re d  from  th e  q u a r tz -c o n ta in e d  

ro c k s  th a t g e n e ra lly  h ad  the  g ra in  s iz e s  s m a lle r  th an  0 .0 7 5  m m  (M esh  n o .200 ) b e in g  

le ss  than  50 p e rc e n t o f to ta l so il w e ig h t. T he  u n ifo rm ity  c o e ff ic ie n t (Cu =  [ว60/□ 10) as Cu < 
5 - v e ry  u n ifo rm , Cu =  5 m e d iu m  u n ifo rm , Cu >  5 -  n o n -u n ifo rm , o f th e se  s ix  so il s a m p le s  

is h ig h e r  th a n  5 in d ic a t in g  a n o n -u n ifo rm  c h a ra c te r is t ic  o f so il g ra in  s ize .

It is summarized here that all specimens are non-uniform clay to clayey sand,

with natural water content of 21-50 %, and with plastic limit and liquid limit between 17-

SI and 24-55 %, respectively. The clayey soils illustrated a low permeability value of
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a b o u t 10"2 to  10 ’7 ทา/รe c . T h is  in d ic a te s  th a t th e  n a tu ra l m o is tu re  c o u ld  h a rd ly  b e  d ra in e d  

o u t o f th e  so ils  in m a n y  ca se s , w h ic h  n a tu ra lly  s ta y in g  c lo s e  to  th e  liq u id  lim it. If th e  so ils  

re c e iv e  m o re  w a te r, th e ir  w e ig h t in c re a s e s  w h ile  the  s h e a r s tre n g th  d e c re a s e s , th u s  the  

so ils  w o u ld  b e  liq u e fie d  a n d  e a s ily  b e  liq u e fie d . T hese  so ils  h a d  v a r ie d  s h e a r s tre n g th  

va lu e s  from  a b o u t 1 0 -1 00  kPa. Ls F o rm a tio n  so ils , h ow eve r, s h e a r s tre n g th  v a lu e s  low e r  

th an  o th e r c o m m o n  so ils  a n d  th u s  a re  h ig h ly  m o va b le .



T a b le  5 -2  A n a ly t ic a l re s u lts  o f  s o il e n g in e e r in g  p ro p e r t ie s  o f  th e  s o il s a m p le s .

Sample
No. Location Percent Finer #200  

(% clay and silt)

Natural 
Water 

Content %
พVN

Plastic
Limit

%

Wp

Liquid
Limit

%

พ1

Plastic
Index,

%

PI = พ1-พp

Activity, Liquidity
Index, cu

Soil Type Shear
Strength

A = PI/%Clay) LI = (พ N-Wp)/PI T 2 3' (kPa)

ธ-2
47 Q 0723290/ 

UTM 1860028
67.6 27.0 20.8 40.5 19.7 0.76 0.31 > 5 Clay CL

A-7-6

(Clayey soils)
40

ธ-3
47 Q 0723164/ 

UTM 1860126
87 1 449 29 2 546 25.4 0.53 0.62 > 5 Clay CH

A-7-6

(Clayey soils)
10

ธ-ร
47 Q 0722980/ 

UTM 1860132
87.4 33.8 30.6 54.9 24 2 0.53 0.13 > 5 Clay CH

A-7-6

(Clayey soils)
93

ธ-7
47 Q 0722937/ 

UTM 1860140
77.3 34.4 25.4 45.6 20.2 0.67 0.44 > 5 Clay CL

A-7-6

(Clayey soils)
22

B-10
47 Q 0722609/ 

UTM 1860196
62.0 26.7 24.7 38.4 13.7 0.62 0.15 > 5 Clay sand CL

A-6

(Clayey soils)
87

A-1
47 Q 0728840/ 

UTM 1858259
38.1 21.8 17.4 24.20 6.8 0.31 0.65 > 5 Clay sand ML

A-4

(Silty soil)
9

Note: 1*. Classification of the Mississippi River Commission
2*. Classification of Unified Soil Classification System

CL -  inorganic clays of low to medium plasticity, gravelly clay, sandy clays, silty clays, lean clays. 
CH -  inorganic clays of high plasticity, fat clays
ML -  inorganic silts and very fine sands, rock flour, silty or clayey fine sands with slight plasticity.

3*. Classification by AASHTO Soil Classification System



5.2 Evidences of a suspected temporary landslide dam location and channel 
configurations in the central part of Nam Ko Yai sub-catchment
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5.2.1 Evidences of a temporary landslide dam location

It was always suspiciously how the settlement on the alluvial fan was flooded 
with muddy water and high quantity of plant debris. One theory was that there could 
have been a natural landslide dam forming somewhere along the water course, followed 
by the failure of the dam to have the temporary impound water with debris to flow เท a 
huge amount down below. If this theory was possible, there should be evidences of 
such dam somewhere upstream from the flooded village.

From the field investigations and orthophotograph interpretation, there was a 
specific location along the course of Nam Ko Yai stream เท the central part of the study 
area that was looked suspiciously. Here the stream issues from a flat open land behind 
(upstream) to a very narrow V-shape channel with a sudden change of elevation at Tad 
Fa waterfall (Figure 5-2). It could be hypothesized that this specific location is suitable 
for an accumulation of sediments composed of plant debris, soils, and rock boulders to 
form a natural landslide dam of at least 10 m high (Figures 5-3, 5-4 and 5-5). A field 
check revealed fallen trees and vegetation traces. This probably indicated that the 
temporary natural dam was broken, sending the debris and water to flood further 
downstream, eroding the channel along the way, and finally dropping its loads on the 
alluvial fan at the canyon mouth.
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Contour interval (กา)— 0-3๓— 300 - 4๓— 4๓-6๓— 6๓- 7 ๓— 7๓- 9๓— 9๓- 10๓— 10๓- 12๓— 12๓-13๓— 13๓-15๓— 15๓- 18๓

724500 725250 726000 726750 727500 728250
Figure 5-2 Orthophotograph (1:25,000 scale, 9in January 2002 after the 8/11 event) 
illustrating the specific configuration of Nam Ko Yai stream in the central part of the 
study area.

725200 725300 725400 725500 725600 725700 725800 725900 726000 726100

Figure 5-3 Closed-up orthophotograph เท Figure 5-2 illustrating the local geography of 
Nam Ko Yai stream that is suspected to be a natural temporary landslide dam location 
(ND) in front of the location of Tad Fa waterfall.
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Logs and 
tree-limbs

Figure 5-4 Photographs (looking eastward direction) illustrating the configuration of 
Nam Ko Yai stream channel at location ND (referred to Figure 5-3) that is suitable for 
accumulated sediments for blockage a torrent stream and formed a natural temporary 
landslide dam. Note: The evidence of transported timbers was still found not only in the 
channel as a large one but also left as a smaller one at the higher level of the tree- 
branches (as shown in the inserted photograph that taken at the upstream of Nam Ko 
Yai stream, 2.5 km. far away from this point).
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0 0.5 1 ทา.
Figure 5-5 Photographs (looking eastward direction) showing the different relief of about 
20 กา between Tad Fa waterfall (location referred to Figure 5-3) and the downstream 
V-shape channel that is suitable for increasing water turbulent to form flow-flood
occurrence.
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5.2.2 Evidences of channel configurations

Topographically, the area of Nam Ko Yai sub-catchment immediately upstream 
from this suspected natural temporary dam location is a flat basinal shape area that can 
retain the water of about 1,200,000 cubic meters if the dam is 10 m high from the ground 
surface. This is a flat terrain of very gentle slope, less than 5 degrees (Figure 5-6), 
surrounded by the steeper slope with abrupt change in elevation (Figs. 5-7 and 5-8). 
The stream here is of a wide บ-รhape and was straight for about 2.5 km. The area is 
suitable for forming a reservoir, a dam was built at the location. Downstream from the 
waterfall, the stream changes to a narrow V-shape with strong sinuosity for about 8 km 
to the canyon mouth area (Figure 5-8). This narrow V-shape and strong sinuosity 
channel is accompanied by increasing energy of torrent stream flow. The observation 
suggested that this type of destructive mass movement was certainly not caused in the 
8/11 occurrence alone. Instead it suggests general repeated strong debris flow-floods in 
several occasions in the past.

From the base rocks in the upstream from this suspected natural temporary dam 
location, it is interesting to note that lithilogy of Lorn Sak Formation is mainly composed 
of non-resistant rocks of volcanic complex as shown in Figure 5-9. So the U-shape 
upstream of Nam Ko Yai channel is generally controlled by the soft and non-resistant 
volcanic rocks that are easily eroded as a flat area.

From the channel configuration of Nam Ko Yai stream up- and downstream from 
the suspected natural dam location (Figure 5-10), the 8/11 flow-flood should follow the 
pre-existing drainage way. Downstream from the dam, the stream has a V-shape or 
nearly rectangular cross-section as shown in the cross-section lines of G-H and l-J 
(Figure 5-11). This narrow V-shape and strong sinuosity channel configuration of Nam 
Ko Yai stream here also indicates as one of the most influent parameters that allow 
increasing energy for the torrent stream caused from the broken natural dam to be 
formed as a severe flow-flood. This destructive form of mass movement strongly eroded 
and transported sediments (plant debris, soils and rock boulders) along the downstream
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Figure 5-6 Slope map of the upstream and downstream area above and below the
suspected natural landslide dam location (ND) เท Nam Ko Yai stream channel.
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Figure 5-7 Elevation map of the upstream and downstream area above and below the 
suspected natural landslide dam location (ND) เท Nam Ko Yai stream channel.
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Figure 5-8 Topographic shape of upstream and downstream area away from the 
suspected natural landslide dam location (ND) in Nam Ko Yai stream channel.

Figure 5-9 Photograph showing the soft and non-resistant volcanic rocks of 
Lorn Sak Formation in the upstream from the suspected natural temporary dam location.
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Figure 5-10 Three cross-sections (line A-B, C-D and E-F) across Nam Ko Yai stream 
channel and its valley at the upstream area, the suspected natural landslide dam 
location, and Tad Fa waterfall, respectively.

channel, especially เท the outer-curvature bank of steep slope and incorporated them 
into the flow-flood. The evidences of 8/11 event could be observed เท the field visit 
where Nam Ko Yai stream had a steep V-shape cross-section downstream. The traces 
of the erosional feature in the outer curving-bank were common. Some huge logs or 
intertwined bamboo clumps were left in the channel or up high on the tree splices as 
they were not all transported by the torrent stream flows (Figure 5-12).
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Figure 5-11 Three cross-sections (line G-H, l-J and K-L) across Nam Ko Yai stream 
channel and its valley at the downstream areas from the suspected natural landslide 
dam location (ND).

From the base rocks เท the downstream from this suspected natural temporary 
dam location, it is interesting to note that lithilogy of Lorn Sak Formation is mainly 
composed of high-resistant rocks of volcanic complex as shown in Figure 5-13. So the 
V-shape downstream with high sinuosity of Nam Ko Yai channel is generally controlled 
by these high-resistant volcanic rocks with some structural control of fracture lineaments 
as evidences by mainly channel straight change-directions and the topography.
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Figure 5-12 Photographs illustrating a) the traces of erosional feature in the out curving- 
bank and ช) huge logs or intertwined bamboo clumps after the 8/11 flow- flood event in 
Nam Ko Yai stream channel at location X in Figure 5-11.
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Figure 5-13 Photograph showing general characteristics of the high-resistant 
volcanic rocks of Lorn Sak Formation (Ls) in the downstream from the suspected natural 
temporary dam location.

Besides, newly deposited large boulders were found in the channel lying on the 
green weeds, where the gradient of stream bed changes from steep to flat (Figure 5-14). 
Eroded soil banks were also common.

From the field evidences and oblique aerial photograph (Figure 5-15) taken after 
the 8/11 flow-flood event, mainly the plant debris and soils that had been strongly 
eroded and transported from the upstream banks of Nam Ko Yai channel with high 
sinuosity characteristic in flat and hilly valleys were further spread out and deposited in 
the area of decreased confinement to form an alluvial fan at the toe of mountain front 
according to their high buoyancy and low viscosity. The descriptions and evidences of 
previous flow-flood activities in the alluvial fan will be mentioned and discussed in the 
following chapter.
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Figure 5-14 Photographs of the flat valley area with gentle slope in Nam Ko Yai stream 
channel at location Y in Figure 5-10 illustrating the rock boulder deposits along the 
bottom channel, as well as the erosional bank that prevailed the previous debris flow 
deposits with floating texture, unsorted, and unstratified characteristics of about 1.2 m
thick.
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Figure 5-15 Oblique aerial photographs along Nam Ko Yai stream channel. The 
photograph, at location z  in Figure 5-11, illustrates the flow-flood track along plant 
debris and soils had been strongly eroded and transported from its banks before 
reaching the outlet of the Nam Ko Yai sub-catchment.

(Data source: the photograph was taken on 22nd August 2001, 11 days after the 8/11 
flow- flood event and provided by Provincial Police of Changwat Phetchabun)
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