A Study on Fundamental Characters of the Traditional Roof Mortar in Taiwan
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Abstract

The purpose of this paper is to study the fundamental characters of traditional roof mortar in
Taiwan in the point of material, and also making a discussion over the repair of traditional

roof. By experiment, the fundamental characters of specimens were acquired.

The construction of traditional roof and its repair, material uses were investigated in the
beginning of this thesis. We produced 30 types of mortar to apply to the test, includes the
characters of gravity, color, compressive and flexural strength, pulling and shearing adhesive

strength.

The study result that, if sand(SW-SM) were used as the fine aggregate, the water absorptivity
was smaller but the specific gravity was larger than the clayed soil(CL). Using sand as the
fine aggregate, lime enhanced the water absorptivity, brightness, strength but the adhesion
decreased. Cement and syrup enhanced strength and the adhesion, but the water absorptivity.
If using the clayed soil, lime enhanced the water absorptivity, brightness, strength and the
adhesion. Mortar of clayed soil without cementing material behaved the high strength, but it
decreased after containing lime. Hemp fiber and rice husk enhanced the adhesion and color of

yellow. Hemp fiber enhanced strength of most of the specimens, but contrary to the rice husk.

The prescription of traditional roof mortar had achieved the constructional objectives, such as
the external form, function and the stability. The mortar for repairing roofs paid too much
attention on strength, and ignored the characters of the material and the nature of traditional

construction.

(Keyword ) : 1.Traditional Architecture, 2.Roof, 3.Mortar, 4.Heritage Retrofit.
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A022 70.62 -1.04 | +7.91 19.20% 1.53 12.60% 44.48 219.08 2.895 17.945
A03 74.66 -0.64 | +7.55 19.70% 1.53 12.90% 42.10 174.41 2.042 17.485
Al10 87.53 -0.15 | +6.64 31.80% 0.89| 35.80% 4.75 5.32 0.033 0.354
Al2 85.83 -0.14 | +8.20 29.10% 1.02| 28.70% 13.29 35.58 1.025 4.063
Al5 7791 -0.49 |+12.88 27.70% 1.08| 25.60% 6.08 10.48 0.658 1.658
A20 85.00 | -0.48 | +5.96 27.40% 1.12| 24.50% 3.75 4.98 0.135 1.067
A201 82.60 | -0.63 | +8.44 27.60% 1.09| 25.40% 2.82 8.26 0.548 2.607
A202 82.30 | -0.65 | +9.29 27.50% 1.08| 25.40% 1.75 5.13 0.484 1.804
A21 8424 | -0.22 | +7.94 27.10% 1.14| 23.80% 6.39 13.46 0.336 1.423
A22 84.30 | -0.26 | +8.77 27.70% 1.12| 24.70% 9.19 25.71 0.786 5.162
A221 82.13 -0.22 +10.15 26.90% 1.14| 23.70% 11.57 42.05 0.834 6.065
A23 82.01 -0.18 | +8.74 25.50% 1.21] 21.00% 36.86 110.23 0.101 0.521
A24 83.34 -0.60 | +8.96 29.70% 1.12 | 26.80% 4.12 8.61 0.662 1.965
A25 77.00 -0.61 |+13.11 24.80% 1.25] 19.80% 5.88 9.65 0.946 2.280
A26 65.41 | +0.64 |+18.02 23.80% 1.26| 18.90% 6.28 16.47 1.046 1.936
A30 83.19 | -0.31 | +8.36 26.70% 1.18| 22.70% 2.49 4.80 0.381 1.252
A31 83.71 -0.33 | +7.65 25.30% 1.25] 20.20% 5.81 15.90 0.760 4.053
A32 83.23 -0.39 | +8.81 25.30% 1.24| 20.40% 6.88 29.03 0.628 3.337
A33 7940 | -0.37 | +9.54 24.10% 1.29| 18.60% 28.38 105.60 0.234 1.826
A35 76.01 -0.45 |+12.38 22.60% 1.38| 16.40% 5.24 12.80 1.789 2.965
B00 58.28 | +0.83 |+20.69 n/a* n/a*| 6.60%%* 8.54 26.82 | <0.004*| <0.004*
B001 53.01 | +1.68 [+20.93 n/a* n/a*| 6.40%%* 8.57 31.72 | <0.004*| <0.004*
B002 52.91 | +1.73 [+20.13 n/a* n/a*| 7.60%%* 6.56 22.34| <0.004* | <0.004*
B10 80.93 -0.32 |+11.49 33.10% 0.81| 40.70% 3.60 9.87 0.069 0.260
B20 76.38 -0.10 [+13.32 32.10% 0.87| 37.00% 2.83 11.93 0.147 0.168
B201 76.86 -0.29 [+13.39 32.30% 0.86| 37.40% 4.01 13.18 0.252 0.657
B202 76.01 -0.24 |+14.38 33.20% 0.82| 40.70% 1.71 8.21 0.294 0.566
B30 74.69 | -0.06 |+15.29 32.60% 0.89| 36.70% 2.04 11.14 0.058 0.243

¥ 6 BOO jfifii%ﬁ?”f‘ e AR A T LY EVRIFEET o BRI N R -
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VER

ViR BEEFEECH

o CHETGE) || AT
AE IS_Sg F ;J{; ’;i?, (kgwlem3)**| ez |
A02 1.76 3.19% 1.62 2041.1 0.58 106%
A021 1.62 3.50% 1.46 1975.9 0.67 (99%)*
A022 1.70 3.25% 1.56 1863.6 0.60 95%)*
A03 1.74 2.71% 1.58 1951.3 0.80 112%
A10 1.19 1.26% 0.89 1232.0 1.00 115%
Al12 1.29 3.27% 1.03 1457.9 1.05 115%
A15 1.36 1.72% 1.10 1464.7 0.70 112%
A20 1.40 1.10% 1.14 1524.0 1.00 108%
A201 1.37 1.14% 1.11 1476.3 1.05 (—)*
A202 1.37 1.18% 1.11 1456.4 1.05 (102%)*
A21 140 1.90% 1.16 1551.1 1.05 114%
A22 1.39 2.41% 1.14 1596.7 1.00 115%
A221 1.40 2.82% 1.17 1555.0 1.10 (—)*
A23 1.46 3.86% 1.25 1693.4 1.20 111%
A24 1.51 1.22% 1.21 1553.2 1.00 114%
A25 1.51 1.47% 1.28 1627.0 0.80 115%
A26 1.53 1.41% 1.30 1627.7 1.70 106%
A30 1.44 0.92% 1.18 1655.6 1.30 110%
A31 1.50 1.60% 1.27 1659.7 1.10 110%
A32 1.48 2.31% 1.26 1660.1 1.20 110%
A33 1.53 3.24% 1.34 1763.1 1.30 108%
A35 1.58 1.04% 1.37 1729.0 1.00 114%
B00 (non) 2.35% (non) 1838.3 0.40 106%
B001 (non) 2.39% (non) 1831.6 0.45 (—)*
B002 (non) 2.47% (non) 1818.8 0.45 (—)*
B10 1.16 2.08% 0.84 1158.7 1.40 105%
B20 1.20 2.09% 0.90 1219.5 2.15 111%
B201 1.19 2.01% 0.89 1228.6 2.10 —)*
B202 1.14 2.04% 0.83 1181.3 2.10 (99%)*
B30 1.21 3.66% 0.92 1277.3 2.40 98%

*ERETAE T (B IR o EIIET ] 105~115%1% Ffff(o
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= FEHERRAE R EET T

VERD SERRNRSRNT R

A02 (— P57 ApEE)
Pl B (T R 20 1 (EASEE) > 0,58 0 EE=106% °

FLp
L*a*b*=72.57 > -8.82 > +7.11
R o PR k= 19.00% 0 157 0 12.00%
9 (PS> A= 53.13 > 275.02 (kgf/em?)
Hef e (it > 997)=2.222 > 16.978 (kgf/em?)
ol + (7)) 122 4100 1 0 44 0%

(TP 2223 B0 Fr 0 44 0%

11

Sz Ei= 2041.1 (kgw/em’)

P Il

A021 (— == vfjuﬁb%ﬁljl:”ﬁﬁw)

Pl b= T (T R) AP 2 0 P L R 0.025 0 A< 0.67 © i = (99%)*

AT
L*a*b*=71.76 » -0.87 » +8.41
TR BHEE = 21.50% 0 1,40 15.40%
9 (US> )= 48.46 > 201.16 (kgf/em®)
zlﬁ%. Gk (g > HET=1.982 » 26.457 (kgf/em?)
HrEors - (7) 3 2 2 R0 1 0 44 0%
(TP 422 0 B0 Fr 144 0%
iz Ei= 19759 (kgw/em’)

PR
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VER

A022 (— == 7I<?FJ;|:?J}£§JJD¥§V§§)

FRlb= 0 7 (T ) b 2 0 R 1 AR 0.025 0 7 0.60 © FREE = (95%)* ©

FLp
L*a*b*=70.62 > -1.04 » +7.91
R WP o= 19.20% 0 1.53 0 12.60%
9 (P > )= 44.48 > 219.08 (kgf/em?)
Hrt Gk (g > HET)=2.895 » 17.945 (kgf/em’)
ol + (7)) 122 4100 1 0 44 0%
(T 3 2 B0 Fr 0 47 0%
%z H t Ei= 1863.6 (kgw/em’)

e : : -

gt B

9EH

A03 (- 5 L)

Pl B (&1 70) R 30 R L (AR > 2R 0.80 0 = 112% -

34 T
L*a*b*=74.66 > -0.64 > +7.55

TR o BRESED o = 19.70% > 1.53 0 12.90%
91 (BB > A= 42.10 > 174.41 (kgf/em?)
Hrd g (i > §R9)=2.042 > 17.485 (kgf/em?)
EFRoisib « (%) 4 2 1RO 10 5 0%

(J] 4% L B0 210 44 0%

gt B Pl
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A10 (

L*a*b*:

8753 -0.15 +6.64

=31.80% 0.89 35.80%
)=4.75 5.32 (kgf/cm?)

( )=0.033 0.354 (kgf/cm?)

(2 0 1 1 10%,40%

(1) 0 2 1 1%

1 2 3 xgwhem®)(

A12 (0.50 )

1155 %

L*a*b*=

85.83 -0.14 +8.20

=29.10% 1.02 28.70%
)=13.29 35.58 (kgf/cm?)

( )=1.025 4.063 (kgf/cm?)

( 0 1 4 0 0%

(2 4 0 0 0%

=14
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AT (0.02  F= BT PHPE)

FRIE= T 1o SFRb 1 B 02 (38 » <070 » = 112% -

FLp
L*a*b*=77.91 » -0.49 » +12.88
S o JEE > R f=27.70% > 1.08 > 25.60%
G (P> A= 6.08 » 1048 (kgf/em?)
i Ik (> HRI)=0.658  1.658 (kgf/em?)
ot (1) 052 3 B2 1 0 44 0%
() 0. 2 B2 [1 0 374 20%
RAiZF & Fi= 1464.7 (kgw/em)

PTEHE R

A20 (~ P2 TR
L2 € LT 2 (AT « A + o 100 - W= 108% -
B
L*a*b*=85.00 » -0.48 > +5.96
TR o BYESED o Refk=27.40% 0 112 24.50%
9 (US> A= 3.75 > 4.98 (kgflem®)
B e (T > $597)=0.135 > 1.067 (kgf/em?)
BRI« (%) 2 2 2RI 710 3. 0%

(D 0 LR Fr 0 44 0% -
Rz Ei= 1524.0 (kgw/em’) VB

PRI s R
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o BRI E T AR Ed Ty

A201 (- P50 T AR )

Pl b= 77 1o qRh 2 0 (AP o i 0.025 > 7 1.05 » EIE= (—)* -

FLA T
L*a*b*=82.60 > -0.63 » +8.44
T o JEEE > R f=27.60% > 1.09 > 25.40%
9 (PR > )= 2.82 » 8.26 (kgf/em®)
Hrt e (BT - H])=0.548 > 2.607 (kgf/em?)
ot (1) 0 22 0 B2 1 3 44 0%

(T 02 O Bfra o1 144.0%
RAiZF & Fi= 14763 (kgw/em®)

et it I s

A202 (- F7 TS

Pl b= 77 1o AR 2 0 (PR o FE 0.025 > 7k 1.05  EIE = (102%)* °

BT
L*a*b*=82.30 » -0.65 » +9.29
R o BIEE  o= 27.50% 0 1.08 0 25.40%
ik (P )= 1.75 > 5.13 (kgf/em?)
xﬁ% R (P )= 0.484 > 1.804 (kgf/em?)
HFEAS - (1) 02 O Rl L1 4 44 0%
(D 0 2 B2 o1 14 0%
Sz i Fi= 1456.4 (kgw/em?®)

PEEEE e
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VER

A21 (0.25 ~ = T )

T 77 1o R0 20 404 0.25 5 (05888 » 4 105 « FEIE= 114% -

LA R
L*a*b*=84.24 > -0.22 » +7.94

T o WP o= 27.10% 0 1.14 0 23.80%
G (P )= 6.39 > 13.46 (kgf/em?)
i e (B > HR=0.336 0 1.423 (kgf/em?)
EF#osIb « () 052 3 B2 110 1 0%

(T 04 B 110 44 0%

%Az H t Ei= 15511 (kgw/em’)

gt B B bl JL N i PR

A22 (0.50 ~ P2 T A

FEE L 1 R 20 0.5 0 (LA o 100 o W= 115% -

A
L*a*b*=84.30 » -0.26 > +8.77
TR o BYESED o k= 27.70% 0 112 24.70%
R (PR )= 9.19 » 25.71 (kgf/em?)
Erf e (T > 597)=0.786 > 5.162 (kgf/em?)
ROt (%) 02 1 Rlr4 110 5 0%

(0 4 B L 10 44 0%

%zt E1= 1596.7 (kgw/em’)

PEEEEN P P
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SRR MR e T

A221 (- E T R )

FRIE= 77 1o FFb 2 0 R4 0.5 » flaid 0,025 > 7 110 ° Jiifi = (—)* -

B T
L*a*b*=82.13 > -0.22 » +10.15
R o PR k= 26.90% 0 1.14 » 23.70%
9 (US> A= 11.57 > 42.05 (kgf/em’)
Hr Ik (B > HRI)=0.834 > 6.065 (kgf/em?)
ol + (1) 0 22 2 |3 1 0 44 0%

(TP 0223 Bir2 1 0 44 0%

FAizf1 & F1=1555.0  (kgw/em’)

g Bl B D

A23 (1.00 ~ P2 AT pppig)

FEE 1 1 R 20 A L GRS 0 A 100 - W= 111% -

S T
L*a*b*=82.01 > -0.18 » +8.74

TR o PR k= 25.50% 0 1.21  21.00%
9 (US> )= 36.86 > 110.23 (kgf/em?)
Zlﬁ% Sk R > H5])=0.101 > 0.521 (kgflem?)
HFEOS - (7)) 4 2 TR0 10 44 0%

(T 3 2 B0 1 0 44 0%

iz H1  Ei= 16934 (kgw/em?®)

= - |

PRI PO
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VER

A24 (0.01 - == BT P

L2 € L 2 ) A O1 2 CRASES) o 100 - W= 114% -

LA AT
L*a*b*=83.34 » -0.60 > +8.96

R WP o= 29.70% 0 1.12 0 26.80%
S (PS> )= 4.12 > 8.61 (kgfem®)
Hef e (it W*JQ)=0 662 > 1.965 (kgf/cm?)
ot (1) 0 0 B0 Fr 4 44.40%

(T 0 O Bir1 1 447 0%

%‘u

WiZ BTGP E1= 15532 (kgw/cm®)

il M AT PRI B R

PR

A25 (0.02 - P T )

FEE=© 77 1o P 2 0 P 02 0 (RA5) o < 0.80 - W= 115% -

A
L*a*b*=77.00 > -0.61 » +13.11
TR o BYEEED o Reofk=24.80% 0 1.25 0 19.80%
91 (BB > A= 5.8 » 9.65 (kgflem?®)
Hef g (it > 5597)=0.946 > 2.280 (kgf/em?)
PRt (%) 02 TR 13 3.0%
(T 02 2 B3 1054 0%
FRAiZE i Fi=1627.0 (kgw/em?)

Pt I JUEH R

el
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SRR MR e T

A26 (0.04 ~ I FHT AR

[l € LR 2 A 04 2

AaE) 0 7 170 o JREYE = 106% -

L T
L*a*b*=65.41 » +0.64 > +18.02
R B o= 23.80% 0 1.26 0 18.90%
G (P )= 6.28 - 16.47 (kgf/em?)
Hrt FE AT > Hg)=1.046 0 1.936 (kgf/em?)
EFEOrS  (37) 12U TR0 1 3 44 0%

BP0 3EIT L%

Sz Ei= 16277 (kgw/em’)

gt B B P E A R PR
A30 (- 2 TP
b= 2 T 1 dFRE 3 0 GRATWRRED) - (RABRE) - - 1.30 - HREhH=110% -
AT

L*a*b*=83.19 » -0.31 » +8.36
TR BHESED o R sE=26.70% 0 1.18 0 22.70%
IR (P )= 2.49 > 4.80 (kgf/em?)
zﬁa@@@m s 7= 0.381 > 1.252 (kgf/em?)
EIFRUPSI () 322 0 B0 1 254 0%

O 1 OR3 114 0%
Fdiz 1 ik £1=1655.6 (kgw/cm®)

e ROy |

PRI EH
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VER

A31(0.25 — F== T )

FRlE= s T 1o 9D 30 P 0.25 0 () 0 < 110 - RE= 110% -

B T
L*a*b*=83.71 » -0.33 » +7.65
R o PR o fefik=25.30% 0 1.25 0 20.20%
G (P fft)=5.81 > 15.90 (kgf/em?)
Hrt g (R - HET])=0.760 > 4.053 (kgflem?)
ot (1) 052 3 B2 1 0 44 0%

(I 0 A BT [F10 44 0%

Fdiz il i = 1659.7 (kgw/em’)

et it JEE

A32 (0.50 — F== AT )

FRIE= 7 1o FRb 30 05 0 (i) ol 120 - FhEiE=110% -

AT
L*a*b*=83.23 » -0.39 » +8.81
TR o BYESED o fRefk=25.30% 0 1.24 0 20.40%
91 (U > A= 6.88 » 29.03 (kgflem?)
Hrd B (ot > §97)=0.628 » 3.337 (kgf/em?)
ROt (%) 02 TRI3 T 13 0%

(TP 023 KL o 1 44 0%
Rz Ei= 16601 (kgw/em’)

e B B 9yEji
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é }g@alﬁﬂ:—r— E"T{agﬁ'gi "‘Eg—l ?’?ﬂ

=y
S|

A33 (1.00 ~ F== “<)d7 )

[EIE= 7 Lo 9Fh 30 0 1 (AE) o R 130 ¢ dRE S = 108% -

LT
L*a*b*=79.40 > -0.37 > +9.54
R WP o= 24.10% 0 1.29 0 18.60%
97 (P > Jufi)=28.38 > 105.60 (kgf/em’)
Bl e (T > 97)= 0234 > 1.826 (kgf/em?)
ol + (1) 2 2 3 B0 1 0 44 0%

(T 3 2 B0 Fr 0 47 0%

izl i = 1763.1 (kgw/em’)

v e = —

P B PUEHE

A35(0.02 —~ F== BT AR

L € L3 A 020 CRASES) 100 - WS = 114% -

FLA T

L*a*b*=76.01 » -0.45 » +12.38

RTE  BEE o Eol=22.60% 0 138 0 16.40%

91 (BB > A= 5.24 > 12.80 (kgflem?)

Hef e (it > 5= 1.789 > 2.965 (kgf/em?)

EIFFR + (1) 020 B0 1 2 574 20%, 30%, 40%
(TP 02 10 44 0%

izH 6 Ei= 1729.0 (kgw/em®)

I

P GiL g
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VER

BOO (1)

S TR Bl L (& IR - CLASE) o 040 - IS = 106% -

R

L*a*b*= 58.28 » +0.83 » +20.69

PR eofsk=n/a* o n/a* 0 6.60%*

97 (P > Jufi)=8.54 > 26.82 (kgflem?)

Hr# i (-t > )= <0.004* » <0.004* (kgflem®) GRS B

g

B

%zt Ei= 1838.3 (kgw/em’)

FHox OHOPIOiﬂO%
FpoxX O%FOPIO’;FU.O%

CIEERELA)
i B A ST R

PR

B001

B001 (+ 7r<41p“r't§9&‘)

k= - (22

[T ER G F?F'J-/ﬁﬂr{) » T 0.025 > A< 045 o Y E = (—)* o

B T

L*a*b*=53.01 » +1.68 » +20.93

AT

91 (U > A= 8.57 » 31.72 (kgflem?)
B (T > )= <0.004% » <0.004* (FERERH 5 E])
F(ET) 0220 B0 T 0 374 0%

B

e fim

‘LT

FE;‘ El o BofsSs=n/a* » n/a* > 6.40%*

(T 02 0 B0 104 0%
1831.6 (kgw/cm’)

K

ke L AT
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B002 ( )

( ) 1 ( /) 0.025 0.45 (- *

L*a*b*=52.91 +1.73 +20.13
=n/a* n/a* 7.60%*
( )=6.56 22.34 (kgf/cm?)
( )= <0.004*  <0.004* (kgf/cm?) (
( 0 0 0 0 0%
( 0 0 0 0 0%
=1 8 1 &gwem®)(

B10

B10 ( )

1 1 ( I ) ) 1.40 105 %

L*a*b*=80.93 -0.32 +11.49
=33.10% 0.81 40.70%
( )=3.60 9.87 (kgf/cm?)
( )=0.069 0.260 (kgf/cm?)
( 2 1 0 0 20%30%
(2 2 1 0 0%
=11 5 &gw/em’)(
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VER

B20

B20 (- 1= T/p 448

FEE= 7 1 0 20 (NI » CIASE) 0 A 215 - A= 111% -

L
L*a*b*=76.38 > -0.10 » +13.32

TR ’FEE““EI ) Rof<sk=32.10% > 0.87 > 37.00%

97 (P > Jf)=2.83 » 11.93 (kgf/em?)

Hr Ik (T > HRI)=0.147 > 0.168 (kgf/em?)

EIFRSR 1 (0F) 020 B0 1 3 57 30%, 40%
(T 02 0 B0 Fr 4 44 10%

%Az 1= 1219.5 (kgw/em’)

P B PUEHE

B201

B201 (— P 7 7 4 Ak

[ T 1o B4 2 GRORPUPIEE) o ik 0.025 - 2,10 « FEIE= ()% o

54
L*a*b*=76.86 > -0.29 » +13.39

TR BEEET  [RlR=32.30% > 0.86 0 37.40%

91 (US> A= 4.01 > 13.18 (kgflem?)
B e (T > $597)=0252 > 0.657 (kgf/em?)
EFfoisib « (9) 2 2 2RI 710 3 0%
(T 42 VHTO 10 540%
FAiZE & Fi=1228.6 (kgw/em”)

i

ik P HEN
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SIS TR e Ty

B202

B202 (- P2 7 RS SR EE

b= T 1o 4 20 GROSIWRREE) o A 0.025 > A< 2.10 - = (99%)* -

FLF 1T

L*a*b*=76.01 > -0.24 » +14.38

S o JEE > R fsk=33.20% > 0.82 > 40.70%

U (PS> )= 1.71 > 8.21 (kgflem®)

Hrt FE AT > )= 0.294 0 0.566 (kgf/em?)

EIFFR + (1) 023 B0 1 0 474 40%
Fprx 3&@ 10 4 0%

%dZH = 1181.3 (kgw/em’)

gt B B bl JL N i PR

B30

B30 (- b0 T4

Jelb=: 7k 10 Fid 30 (N F‘i/ﬁ}iﬁ) (EAEE) > A< 2.40 - FrEE=98% -

B T
L*a*b*=74.69 » -0.06 > +15.29
AR > BRESE > Reofsk=32.60% 0 0.89 > 36.70%
91 (US> )= 2.04 > 11.14 (kgf/em?)

Erd gt (it mﬁfpz 0.058 > 0.243 (kgf/cm?)
EFfotsiid = () 2 2 0 R0 110 1 20%, 30%, 40%

CHES 1&;0p|0tm4o%

iz Ei= 1277.3 (kgw/em’)

gt B B bl NN el PR
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S

(DR TR W VAERT W BRT RS - W S R

R SHIVEYR C Wo=W2+B — Wo=W;—B - "D
PRSI A WemB AW, = B=Wym We oons(0 2)
G G DEARIE  Wo=Wo— W+ W, oo G*3)

(2) CNS619 fl1 [ERT VAT -

W3—W0:WJ"1¥E&'F:VVX1 — W3:VV+W0 """ (?“ 4)
12 5 4 R PRI A B=VxI =V e (='5)
(jtl? 5)]’—k 3 (:1(} 1) , fg szwoiB:WO*Vs ...... (:1(} 6)

(2-1) CNS619 =i V4T -
Dy=Wo/(W;—W,)  [£7 (4% 6)
=W,/ [(Vy+Wp)—(Wo—Vy)]
=W,/ (V,+V,)
=W,/V
Al B EVHZEMRCE )V HH AR B

(2-2) CNS619 =g V25T -
D, =W,/ (Wy—W,) frEve)
=W,/ [WO—(WO0—Vs)]
=WO0/V;

Ao g A A VPR

(2-3) CNS619 i ik V3T -
Po=(W3—Wo)/ (W;—=Wy) X7 (G4 6)
=V, / [(VV+W0)—(W0—Vs)]
=Vv/(Vs+Vv)
=Vv/V
ST R R PR R R e
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GRAIN SIZE DISTRIBUTION TEST REPORT

J. 5. Std. Sieve

3 2 13/4 3/8 w4 #10  #20 M40 #60 #100 #200 Hydrometer
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g I
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60 *E.\
£ X
~ 50 \
)
: ¥ N
D 40 \\ 4
e N
L~ y \-\ »
£ 30 =y .
8 e\:\-/?/_g "_ \\ ‘t]
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a 20 C = ==
a
| Ve otipnplds | \ T
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LI DEh a8 I
o= - -
10° 10’ 10° 107} 107 10
\ Diagmeter of Particle 1n Millimeters
GRAVEL SAND FINES
COARSE | FINE [coaRse| MEDIUM ] FINE SILT ' CLAY

Test No.| D85 | D60 | DSO | D30 | D1S | D10 | Cu | Ce | LL | PI G"“;E" 20nd
A 1.15| 0.58] 0.47] 0.25| 0.13[0.091] 6.4 1.2 nv | np | 0.0 [ 92.9
B D.25| 0.030| 0. 016P. 004B| NA NA NA NA | 37.7|18. 4 0.0 26. 1
Test No.| USCS (ASTM D2487-85) Soil Classification | AASHTO |cf P'"gS
A SW-SM [well-groged sand with silt A-1-b (D 7 'l

B CL |lean clay with sand A-6(l2> |30.7 43.2
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