commons

O N § D E E D

@creatwe

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HESS SH, HE, 32, 84, &3 5 253 2 2UsLICH

— f=Rr—T0—]

Ch5d 2= =4S Mdor 2Lk

HEZAEA Aot EHSANE EAIGHADE ELICH

H2d. #5t= 0l A%=S 22l 5

Jd
0
it
=]
om
i
I
B
I3
I
!

o Fots, 0 HEEY HOIS0ILIH=EY 22, 01 AEENH HEE
EFEH LFEHHHOE 2hLICH

o REATZSE Y22 5718 PO 0123 ZAS2 MSEA Falil

HEAEH OHE 0IEAS Ad= A2 HWEN Sotl 325 BA S#sLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Coll

ection



http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

BH B2 R ST

PEINREBR PERANEEE

11

ERRE TR
TARTE B

& FA fE

2007



REHE M IER

PEINRER BEERAEES

2007



HEHK MIER

o] e LB LB o= I

20074 8H

FINKER BESEKNEPE

ERRETER LATE Hi

CHEY L8 LB wls RS

20074 8H

El
El
El

Wil

XM KN

O WA




A study on the Suitability as a Subgrade Soil

Materials for the Soils distributed in Jeju area

NAM-SIK KIM

(Supervised by Professor Jung—Man Nam)

A thesis submitted in partial fulfillment of the

requirements for the degree of Master of Engineering

2007. 8.

This thesis has been examined and approved.

Thesis director, Nam-Hyeong Kim, Prof. of Civil engineering

Thesis director, Byung—-Gul Lee, Prof. of Civil engineering

Thesis director, Jung—Man Nam, Prof. of Civil engineering

August. 2007

Department of Construction and Environmental Engineering
GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY



I 5(]. g_-“ ................................................................................................................... il
TIOE] R ] e s v
SUITIINATY *++eeeresersssssesssssssssssss sttt s bbb v
I /\-] S PP T PP TIPS 1
0. o|2A BIA oorra®e on B B . M. 3
2.1 B3] BN Ao R RO ELRE ... Lo W 3
2.1.1 SRS S W WY P oo R e 3
2.1.2 SR o] B e R B 5
2.2 AFETo] BESHE SR Q] BEAJ oottt ssesssens ]
2.5, I AR B e s 9
2,31 TEF O] TJEIR crereeeriemtiiitt st sttt e s s 9
2.3.2 TF AR B Y] F]E e e 11
2.4 O] FEA BB O8F L AFA] B et st 14
2.4.1 BT B U (USCS) seeesisseeserseassussssmsmusiissanssersisssisssissesssssisssstssssssssssss s ses 14
2.4.2 AASHTO B & FUFH N8 . RRR B e, 20
1T 2 1 S 23
3.1 A]ELAZ] ceereerererreer e s 23
3.2 7] E B A T ceeeeee 25
3.2.1 @1”3'5?}74]7\]3. ....................................................................................................... 25
3.2.9 i/‘é 515}74]/\] o PRSP PURRRIN 25
3.2.3 QTR IL AT AJE]  cevreeesseeessseies st 26



27
30

3.3.1 TFRI AT coverreeeseessseeess ettt

ERL

35

35

36
37

- 38

4'2'1 %O]%%%(USCS)
4.2.2 AASHTO® 7

38

42
43
43
46
48

4.3.1 dA3%=} AY

4.3.2 AA7

Hr

"es 52

(AR E)

M

1=}
T

£

TH

—

o

W=
TH

2. AASHTO

I3}
=



Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table
Table
Table
Table

2.1

2.2
2.3
2.4
2.5
2.6
2.7
3.1
3.2
3.3
3.4
3.5
4.1
4.2
4.3
4.4
4.5

4.6
4.7
4.8
4.9

% = g

Design standards of non-susceptible base and subbase course

.......................................................................................................................... 12
Design standards of road bed and subgrade - eeeeemeeeemnnenn. 13
Explanation of classification SYmBOL - swsereesssreisseeiisneens 15
Classification method of soil with USCS (KS F 2324) weeeeerereneee 16
Classification of soil with USCS(The use of road and runway)17
Standards of filling materials(Yang, 2005) - swsseesseeesssereusseceees 18
Classification method of soil with AASHTO «eeoeeeeeereeerseseseneeneene 21
Test 1 atio N P e W B 23
Classification DY Qraifn Sizes «w s e emessiermessssinissessissssessssserisnees 26
The sort of laboratory compaction method with KS F 2312 -+- 29
ThE standfrdl dnit @GRy 2 ¥ MLAS . LB o2 ... 31
d2 value by the number of different SOils - sewsserrmeermcrmnene. 33
ClaBif B 1ioR T S0 T s f ...l ... 36
Classilicanion of i Nih A ASE TOA .o rvoroo Myger sl serissniesenss 37
Subgrade soil grade with USCS - seeeseseemseeemssisisesseisseesessessenes 39
Subgrade soil grade With AASHTQ wesmereessseerssneseiensinmcsiissesessenees 41
Comparison between Subgrade soil grade with USCS and
Subgrade soil grade With AASHTOQ -weeeseeesseerssseemeiensissisisesiisseenees 49
The locations to satisfy lower subgrade soil standard -« 43
Comparison of classification grade as subgrade soil materials 45
TESE FESULLS  wrreerrrrsressrsessnsinsinsessessssisssss st 46
CBR values according to the mixing waste aggregate ratio -+ 49



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

R |

21 Tltle Of eaCh partS for earth WOrk ........................................................ 10
22 Standard CompOSition Of banking SeCtion ........................................... 10
2.3 Classification graph of silt—clay with AASHTO «eeeeereeeeereseseesnnenneen 22
31 TeSt location ................................................................................................... 24
32 Compaction_denSity curve Of COheSiVe SOil ........................................ 28
33 Compactiom_CBR relation CULVE tressresseesssnestenstsstuititiiitiiiitisiitiees 34
4.1 Plasticity graph by subgrade soil grade with USCS reeeremeeeeeees 39
4.2 Plasticity graph by subgrade soil grade with s 41
43 Location presented il’l table 46 ............................................................. 44
4.4 Five groups to satisfaction standards for subgrade materials = 44
4.5 Location to satisfaction standards for subgrade materials == 47
4.6 CBR values according to the mixing waste aggregate ratio = 49

_iv_



Summary

The soils distributed in Jeju area are volcanic ash soils generated from
the basalts. volcanic ash soils are consisted of volcanic ash, volcanic
sand, lapilli and scoria, and they are varied with clay and gravel. The
purpose of this study is to indicate the area which can be utilized as
subgrade soil materials After comparing the soil test results of 167 soils
sampled from 39 areas with the road design criteria of subgrade soil
materials.

For the classification results of USCS, 114 samples in 24 areas, 68% of
total samples could be utilized as the subgrade soil. And for the
classification results of AASHTO, 68 samples in 29 areas, 40.7% of tatal
samples could be utilized as the subgrade soil. Also for the analysis
results of consistency of soil and sieve analysis, 45 samples in 23 areas,
26.9% of total samples could be utilized as the subgrade soil and when
considering the number of area rate, 59% of total area could be utilized
as the subgrade soil. When the test results of soils sampled from Jeju
area compare with the road design criteria of subgrade soil materials,
although soils sampled from Jeju area aren't suitable as the upper
subgrade soil materials, for lower subgrade soil materials about 30%
utilization are indicated. This results present that for the classification of
the soils distributed in Jeju area as the subgrade soil material AASHTO is

more suitable than USCS.
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Table 2.1 Design standards of non-susceptible base and subbase course

(Standard Specifications for Road Construction Works, 2003)

[tems

Non-frost susceptible base

Subbase course

Working
moisture content

Optimum moisture content
+2%

Optimum moisture
content
+2%(some dry side)

Liquid 1imit(%)

less than 25

Sand equivalent(%)

more than 20

less than 25

Abrasion loss(%)

less than 50

Plastic index(%)

less than 10

less than 6

modified CBR(%)

more than 10

more than 30

Qompactlon less than 20 less than 20
thickness(cm)
Degrge of more than 95 more than 95
compaction(%)
Asphalt : less than
Evenn 2 2cm
vennegss Concrete : less than
lcm
Maximum size(mm) less than 100 3
Percent finer than
No.200 size (%) NG
Percent finer than
No.4 size(%) S8
Finish (cm) less than 15 less than 3

Bearing capacity
factor

Ky 18 over 30 kef/cm’
(settlement = 0.25cm)

30 kgf/cm®(asphalt)

K 1S over 20 kgf/cm®
(settlement = 0.125cm)

20 kgf/cm®(asphalt)

Benkelman beam

less than 3mm

_12_



Table 2.2 Design standards of road bed and subgrade

(Standard Specifications for Road Construction Works, 2003)

Road bed Subgrade
[tems
Lower Upper Lower Upper
Maximum size | rock:600

(mm)

soil : 300

less than 150

less than 150

less than 100

liquid limit (%)

cut :
less than 30

cut:
less than 30

plastlc index
(%)

less than 10

less than 10

percent finer
than No.200
size(%)

less than 50

0~25

modified
CBR(%)

more than 2.5

more than 5

more than 10

compaction
thickness (cm)

rock : 60
soil @ 30

less than 30

less than 20

less than 20

methods of
compaction
test

AB

AB

CARE

CD,E

dgree of
compaction (%)

more than 90

more than 90

more than 90

more than 95

percent finer
than No.
4 size (%)

less than 50

25~100

_13_
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Table 2.3 Explanation of classification symbol
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Table 2.4 Classification method of soil with

USCS (KS F 2324)
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(Highway Design Manual, 2000)

Table 2.5 Classification of soil with USCS(The use of road and runway)
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Table 2.6 Standards of filling materials (Yang, 2005)

General rating

Typical
USCS ypical names as subgrade
11- 1 1- i ,
GW Well-graded g.rave S, graye sand mixtures Excellent
little or no fines
Gp Poorly graded.gravels, gre}vel—sand mixture Good
little or no fines
GM Silty gravels, gravel-sand-silt mixtures Good
GC Clayey gravels, gravel-sand-clay mixtures Good-Fair
11- 1l ,
W We gradgd sands, gr.ave y sands Excellent
little or no fines
Sp Poorly gra@ed sands, gravelly sands, Good
little or no fines
SM Silty sands, sand-silt mixture Good
SC Clayey sands, sand-clay mixture Good-Fair
Inorganic silts and very fine sands, rock flour,
ML silty or clayey fine sands, or clayey silts with Fair
slight plasticity
Inorganic clays of low to medium plasticity, .
CL ] Fair
gravelly clays, sandy clays, silty clays
OL Organic silts and orga.ni.c silty clays Poor
of low plasticity
MU Inorganic silts, micaceous or dlat.ocheous fine Fair—Poor
sands of silty soils, elastic silts
CH Inorganic clays of me.dlur.n to high plasticity Poor
organic silts
O Organic clays of med.lum. to high plasticity, Poor
organic silts
P, Peat and other hoghly organic soils -
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2.4.2 AASHTO &4

AASHTO #FHE V=9 A= oolA 1929 Wi Edoy, 1 &
o] H A4S o] A o]AS AASHTO EHFHo =z B 9xa 9t} o] &
FHE JAEEA olgr| 1 3 U FAFE V|2 S

AASHTO EFWolA ALEH+E= X5 (GD+= v o)

GI=0.2a+0.006ac+0.016d (D)

d7]1A, a @ 0.074mmA| F3}F RS0l A
35%% W ZH(0~409 A+ HF)
b ¢ 0.074mmA] &35 Mgl A
15%% W H(0~402 A<swt )
c @ AAGA A 40%E W @k
(0~209] At HA)
d @ 28AFANA 10%5 W 2%
(0~408 AvF H=)

A

AASHTO EFH< 0.074mmA TIES ool 1 3to] 35%°]stel™d LA

E(granular materials), 35%°|%o|™H A E-HE(silt-clay ma terials)2 73+

ot 283 FAFE o]&ste] Table 2.7°04 &4, AAEA, 0.074mmA,

T=

7

11

0.42mmA ¢ Fahga} st o= 7|5l slds=rtE wEd.
A-1olA A-774A &5 EFReted RIS 4B ofHB L Al 9
E3ke] o] AleEo] itk Fig. 2.3 AETHES A-4ZHE A-7T744 443

]94’ /\MX] £ 7]2; 01‘04 T'}i‘ %L ‘/‘l\* P ar

A=l UM Ads 9 ®A8H3IH
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Table 2.7 Classification method of soil with AASHTO

(Highway Design Manual, 2000)
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Fig. 2.3 Classification graph of silt-clay with AASHTO
(Highway Design Manual, 2000)

AASHTO EHFHolAE 2 A4S A-194 A-77HA = BFet) o]F A-1,
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3.1 A5 A5

2

| E=A8HIT
Table 3.1 Test location
A HE AlFA S A9 E Al Ao
1 T3 21 o€+ 3k 1%
2 M= 22 AAEL AdE
3 ofghA] 23 S5 TorE(A)
4 EY 24 245 9459
5 QA 25 245 dEy B
6 F2 26 Bl
7 xA 27 of ¥ ~%v
8 H| 2+ 28 o 2
9 3} 29 g3 BAE
10 o 2 30 5
11 282 - 31 q5
12 Tyt 32 &4
13 Alo)9 4+ 33 Cain
14 A s} 34 =7t
15 T 35 ek (H A AD
16 T35 36 ek
17 sl S 49 37 re A13(A)
18 x4 e 38 e A3 (B)
19 o ¥ o5 39 st S =o=EB)
20 w9l
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Fig. 3.2 Compaction—density curve of cohesive soil
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o1714, Ec : tpxlel

H @ fiwstii(em), Ng @z
P

X (kgf-cm/cm3),

Wr

A T (kef),
=3 H3 s,

=,V : Mold9] A4 (cm3)e]t}.

4)

Table 3.3 The sort of laboratory compaction method with KS F 2312

oS A B 9 D E

g = 7 A (ke NS 2.5 4.5 4.5 4.5
9 38t ©] (cm) 30 30 45 45 45
s B4 3 (3]) 25 55 25 55 92
= 7 (=) 3 3 5 5 3
BE A5 (cm) 100 150 100 150 150

58 A 44 (mm) 19 37.5 19 19 37.5
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3.3.2 =AE XA HAHF(CBR Test)

o7 "= Californiax 2o A 7dsle] A MAIZ oz de 2ol AJdH o]
o Sgueel A= KS F 2320(2W CBR A13)3 KS F 2321(@% CBR A13)
ol sFd=le] gl

2o A3yt 4o Smm o o3k e "It ¥F g s TEaY ol
el Aesk grow oy 7FA] #YH| ek x| Sl Table 3.49 2
t}.
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Table 3.4 The standard unit load
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7t 91ele) nAll A& A CBRme thg3th 7,
CBR ,, = (Z]lhiCBRi)% (%) (11)

o] 714 | bz AT A (m)
CBR ; A5l %k

. mape] 9170 me} BE mdw ® 45

A7) CBR = 7+ %2 CBR® — CBR%W’E; CBRAZA oy (12)
)

1714, d2+= o|ZES 4] el we} Table 3.59 #o] 24 d

Table 3.5 d2 value by the number of different soils

N 2 3 4 5 6 7 8 9 100]4+

d 141 | 1.91 | 2.24 | 248 | 2.67 | 2.83 | 2.96 | 3.08 | 3.18
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4.1.1 TLEFHUSCS)

TAEFHAAE No.200A EHZF 50%5 7IFo= 3t o]dolH £HE,
ojstols Al

EZ YF el AgEY ddEs 52 2AEFAA AREe A
H AT AL A 50%E VIEo® FEFo] Utk Table 4.1914]
Holx| & Hlel o] AFA A 2HEE 36.5%°]|H o] ZHE <t @A o)
7.2%% e vE&S AL Jon uHAE Rydo] 29.3%5 AAEtaL 3
o aga HE - HAE MYET}F 63.5%% W oS A dlal glon o]Fd
A% ML, CL, MH7} 53.3%% tH-2S& 2}#| 5k

ﬁg
%2,
=

Table 4.1 Classification of soil with USCS

nao)z L& N(EA) H] (%)
GM 2 1.2
@C 10 6.0
SW 9 5.4
No0.200 A %3} SP 1 0.6
5091 SM 22 13.2
SC 11 6.6
SM-SC 2 1.2
SW-SC 4 2.4
ML 23 13.8
No.200 A &3} e s 210
ool MH 30 18.0
CH 14 8.4
OH 3 1.8
A 167 100
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4.1.2 AASHTO 74

AASHTO #FHoAE 2 AEES A A-1914 A-T7HA 2 73 o)F
A-1, A-2, A-3& ZHER B7F3aL, A-4, A-5, A-6, A-7% AlHER EF
gtk AASHTO ##9-2> No.200A F34&S 3ot L ko] 35%°]stolH
A}E (granular materials), 35%°]4olH A E-H E(silt-clay materials)® &
gy aelal A (GDE ol &ske] A A, B EAl, No.200A4|, No.404)¢]
S dFxeEA Au BEF7IE sldet=rts Bd s,

Table 4.2014 Hojx&= npel o] AlgA| o] 2HEE 29.3%°|% A-2-4
oF A-2-7°] tFES AAEt Jon, MHEE 70.7%%2 A-79 HEZA FHo|

He =l 3

1 o

Table 4.2 Classification of soil with AASHTO

=T E EFI1E 7H4=(EA) H| 2 (%)
A-1-a 1 06
A-1-b 1 06
No0.200 #| =3} e 0 0.0
35%0]| 5}
A-2-5 5 3.0
A-2-6 4 2 4
A-2—7 25 15.0
A-4 6 3.6
No.200 ® ST}k A=5 14 8.4
A-6 9 5.4
35%0| &
A-7-5 32 19.2
A-7-6 57 34.1
2 167 100.0

_37_



4.2.1 TLEFHUSCS)

£ ERYdAME BEF 7|z wE =AHE SHE Excellent, Good,
Good-Fair, Fair, Fair-Poor, Poor® 69@AZ FE& sl=d A|dAde] x

=
£ Table 4.3% #o] Z}zto] S =E T

Excellent, Good, Good-Fair, Fair¥ T332 =W AS=ZA AFE7EE3 55
oz B uw Ax AFA RS 69.2%7F =AMEEZA AbR7Ms8lal Fig. 4.13
Table 4.394 B Z} SF¥HE Excellent® 5.4%% A2AASF7F & 10%
olgtolH, Good< 15.0%%2 AAZA 50+20%A o]0 ®FE35H, Good-Faire
12.6%°1™ A/4A 30013t 18]ar HAdeAI= 30~50%AF0lel 2 gttt o]F
3955 Fair 53¢ A9 35.3%% #A st oy ML(AAXAYAE), CL
(AR FE)e] AAE AABIAL glo] WA =] AR Al FeJatofof gt

AHE B7Fsd Alsve 31.8%°lW 7t SR8 E Fair-Poorv 21.6%°]™ MH
(LAAHE)|AL, Poore 10.2%% CH(ZLAAME), OHE HF o9l
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Table 4.3 Subgrade soil grade with USCS

Excellent | Good Good-Fair Fair Fair-Poor Poor
GM 2
GC 10
SW 9
SP 1
SM 22
SC 11
SM-SC 2
SW-SC 4
ML 23
CL 36
MH 30
CH 14
OH 3
3 Al 9 25 21 59 36 17
® Excellent ® Good Good-Fair < Fair X Fair-Poor ® Poor
70 )Ii
60
50 ) A_EV
2 b7 4
o 40 5 /
< °
%) 30 | ,/ X
< X X
20 S - = °
10 i. . 7] KTk
Fta, hL" ;
| | | | X
0
0 10 20 30 40 50 60 70 80 90 100

O M SHA(LL) %

Fig. 4.1 Plasticity graph by subgrade soil grade with USCS
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4.2.2 AASHTOEFH

AASHTONAE BFagel me waE S5 i$-95-95 45, 7%,

BbR 4R R PEE el APAYY ARE Table 4490 Po] 7rte] B
El

¥z, 7Fse] TS =AAEREA AMETbeE sHolRE A
A ANBA R 40.7%7F = AEZA AFE /S8 Fig, 4.29) Table 4.4 4]
Bzt FEHEE e F- e 1202 27 A 10%0l5teH, &
ITE 174%% AAIA 30~60%A 0] LEa AAAFE 25%0] 8t BEEH,
7He& 114%™ 24 A4 100]8ke]a A 3HA <] §9]7F At}

AHE E7bs e AlEe 59.3%01H B7FeES AAATTE 10%013%0 HEA

Fo® Hojglow E7beHEY A-51FS TAF(GD7E 2008 =AARRE AL

£ & stk
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Table 4.4 Subgrade soil grade with AASHTO

i e e e S b =7}
A-1-a 1
A-1-b 1
A-3
A-2-4 13
A-2-5 5
A-2-6 |
A-2-7 25
A-4 6
A-5 13 1
A-6 9
A-7-5 32
A-7-6 57
Rl 20 29 19 99

M X[$=(PI)%
i
AN
&
x
Y
" X
on hl

10

100

Fig. 4.2 Plasticity graph by subgrade soil grade with
AASHTO
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4.2.3 EF9He v

TrwirE Hlad] Table 4.59 #o] YEo] mA4E 82 AME7FE e A9
B Alge FE Fota] By HA 1674 AR F Y EFHAME 11471 A

5 68.3%Y AlE7F AME 7hssthal, AASHTO &7FHddl A= 6871 A5 40.7%<]

Table 4.5 Comparison between Subgrade soil grade with USCS and
Subgrade soil grade with AASHTO

LR RS u 3
Excellent| Good | Good-Fair | Fair | Fair-Poor | Poor
USCS
9 25 21 59 36 17 3971 A4
-5~ T= Vs =7} 16770 A%
AASHTO
20 29 19 99
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Table 4.8 Test results

A< _ MK EA | A S A = 78 (%)
- Al %] o Al &2 A
W5 18~ | AR %) T4 CBR ’ 0 1200
7 sl 7-2 47.6 2.8 10.3 | 87.4|72.5|48.1
8-1 46.2 6.7 11.9 |53.1]39.6|25.7
8 H] 24
8-2 48.5 8.3 11.2 | 50.5|38.0]20.0
. 11-3 49 27.8 9.6 |82.3|67.8|48.8
11 AFshA] -
11-4 46.8 20.3 5.9 | 75.5|54.440.8
17 |33 998 | 17-6 35.1 7.8 10.8 [68.2| 38 [23.9
26 2 26-1 38.90 5.53 26 69.5| 8.5 | 3.2
27 off & 27-1 35.90 9.74 10.5 |51.7| 8.8 | 3.8
32 | 32-1 30.40 6.78 12 76.9|15.8| 1.9
35 | &EFCOHHEAD | 35-1 41.10 7.18 5 73.6117.5 3.0
36 L= 36-1 46.80 14.88 115 |72.6/22.1] 7.3
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Table 4.9 CBR values according to the mixing waste aggregate
ratio (%)
ANAANZHS
=71(26-2) A=31-1) ==(33-1)
=yl s
10 : O 41 5 4.4
9 5.4 10 9
8 :2 8.2 18.2 20.3
7 12.3 24.7 28
2| —=—4g - 52
35
30
25 /f
x 20
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o 77/,
7 15
o / 7
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SHRE ATV
9:1 82 73
EEM) =d|lE

10:0
Fig. 4.6 CBR values according to the mixing waste aggregate
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. EVSPNES A St z9| S E
- (%) 4 | 40 | 200 | =T Bl

1 1-1 24.6 94.1 80.6 | 64.3 CH Poor

2 1-2 16.4 72.3 45.3 25.4 SM Good

3 1-3 22.1 88.1 65.1 52.3 CL Fair

4 1-4 18.6 84.3 | 501 30.1 SM Good

5 1-5 12.7 89.1 58.4 | 34.9 SW Excellent
6 1-6 191 94.2 | 75.8 | 571 CL Fair

7 1-7 19.7 74.6 48.3 241 SM Good

8 1-8 14.6 84.1 56.1 31.4 SM Good

9 1-9 22.6 92.3 | 48.7 | 29.9 SP Good
10 2-1 11.02 66.3 7.3 0.9 SW Excellent
11 2-2 5.37 63.8 9.6 1.7 SW Excellent
12 3-1 14.5 37.4 | 30.0 | 22.0 GC Good-Fair
13 3-2 18.0 46.8 | 34.4 | 26.7 GC Good-Fair
14 3-3 18.5 43.5 | 33.2 | 243 GC Good-Fair
15 3-4 23.6 100 96.9 | 81.5 CL Fair
16 3-5 24.0 100 96.0 | 86.8 CL Fair

17 3-6 22.9 100 97.4 | 80.4 CL Fair

18 3-7 25.3 100 98.1 83.2 CL Fair

19 3-8 2687 100 95.3 | 87.6 CL Fair
20 4-1 19.2 97.5 | 68.9 | 45.7 SM Good
21 4-2 19.77 96.8 e 33.5 SM Good
22 4-3 21.19 100 78.2 41.9 SM Good
23 4-4 19.37 94.5 | 82.0 | 33.0 SM Good
24 5-1 10.9 86.3 | 69.8 | 58.4 ML Fair
25 5-2 14.3 90.8 | 74.9 | 63.8 ML Fair
26 5-3 9.8 88.1 62.3 | 50.8 MH Fair-Poor
27 5-4 13.6 86.5 | 73.1 59.7 MH Fair-Poor
28 5-5 11.9 90.1 64.8 | 51.3 ML Fair
29 5-6 141 82.3 | 66.3 | 54.1 ML Fair
30 5-7 14.1 88.7 | 71.2 | 53.8 ML Fair

31 5-8 12.5 87.4 | 72.6 | 58.9 ML Fair
32 5-9 /.9 80.9 | 52.5 | 34.8 SM Good
33 5-10 13.6 91.8 | 72.3 | 54.3 MH Fair-Poor
34 5-11 6.91 88.2 | 65.1 40.9 SM Good
35 5-12 9.57 93.2 | 72.6 | 57.2 MH Fair-Poor
36 5-13 2.04 87.6 | 68.5 | 51.8 MH Fair-Poor
37 6-1 13.3 98.5 | 94.2 | 86.9 MH Fair-Poor
38 7-1 5.5 85.2 | 756.3 | 671 ML Fair
39 7-2 2.8 87.4 | 725 | 481 SM Good
40 7-3 9.8 98.5 | 901 72.3 ML Fair

41 7-4 18.6 100 99.6 | 88.9 OH Poor
42 7-5 22.9 62.4 | 55.2 | 47.7 GC Good-Fair
43 8-1 6.7 53.1 39.6 | 25.7 GC Good-Fair
44 8-2 8.3 50.5 | 38.0 | 20.0 GM Good
45 9-1 24.9 82.3 71.5 55.6 CH Poor
46 9-2 25.4 79.6 | 78.9 | 60.1 CH Poor
47 9-3 22.8 40.9 | 28.4 | 22.7 GC Good-Fair
48 9-4 16.7 25.7 | 20.9 | 21.5 GC Good-Fair
49 9-5 18.4 35.5 | 18,56 | 13.6 GC Good-Fair
50 10-1 21.9 88.7 | 821 73.7 MH Fair-Poor
51 10-2 21.3 85.0 | 79.3 | 71.2 MH Fair-Poor
52 10-3 12 80.0 | 74.2 | 19.9 SM Good




53 10-4 36.8 11.2 86.6 81.4 77.0 ML Fair
54 10-5 34.1 8.6 86.6 78.1 73.2 ML Fair
55 10-6 32.6 7.8 82.4 73.4 68.6 ML Fair
56 11-1 45.4 22 81.3 71.6 56.6 CL Fair
57 11-2 49.8 27.3 81.0 64.1 49.0 SC Good-Fair
58 11-8 49 27.8 82.3 67.8 48.8 SC Good-Fair
59 11-4 46.8 20.3 75.5 54.4 40.8 SM-SC Fair-Poor
60 12-1 38.8 15.2 96.5 91.2 65.2 CL Fair
61 12-2 33.1 9.8 90.2 84.2 55.5 CL Fair
62 12-3 63.5 38.3 87.9 77.6 62.2 CH Poor
63 12-4 58.9 34.8 100 971 79.2 CH Poor
64 13-1 48.2 19.6 82.7 80.1 69.4 ML Fair
65 13-2 75.4 40.4 87.8 77.2 65.7 CH Poor
66 13-8 47.8 8.3 99.9 97.5 77.2 ML Fair
67 13-4 52.7 24.4 99.8 96.8 74.5 CH Poor
68 13-5 52.3 4.9 98.0 97.4 73.4 MH Fair-Poor
69 13-6 50.8 5.2 94.1 911 69.3 MH Fair-Poor
70 14-1 48.5 8.3 50.5 38 20.2 GM Good
71 15-1 46.2 17.9 89.5 83.4 541 CL Fair
72 15-2 40.1 21.3 96.3 90.4 65.1 CL Fair
73 15-8 41.4 18.6 90.3 86.5 51.8 CL Fair
74 15-4 43.6 15.9 92.5 81.3 51.8 CL Fair
75 16-1 52.8 24.6 94.1 80.6 64.3 CH Poor
76 16-2 48.1 16.4 72.3 45.3 25.4 SM Good
77 16-3 47.8 2 28| 88.1 65.1 52.3 CL Fair
78 16-4 49.7 18.6 84.3 50.1 30.1 SM Good
79 16-5 45.3 12.7 89.1 58.4 34.9 SM Good
80 16-6 48.6 191 94.2 8 57.1 CL Fair
81 16-7 5288 19.7 74.6 48.3 241 SM Good
82 16-8 58.5 14.6 84.1 56.1 31.4 SM Good
83 16-9 62.3 22.6 92.3 48.7 29.9 SM Good
84 17-2 46.4 14.8 83.5 741 58.7 ML Fair
85 17-3 41.9 12.6 76.6 39.1 18.7 SM Good
86 17-4 38 11 99 74.9 60.2 ML Fair
87 17-5 35.4 8.9 90 64.9 54.6 ML Fair
88 17-6 35.1 7.8 68.2 38 23.9 SM Good
89 18-1 85.4 18.6 100 99.6 88.9 OH Poor
90 18-2 48.6 22.9 62.4 55.2 47.7 GC Good—Fair
91 18-3 43.7 515 85.2 75.3 67.1 ML Fair
92 18-4 47.6 2.8 87.4 72.5 48.1 SM Good
93 18-5 46.5 9.8 98.5 90.1 72.3 ML Fair
94 19-1 46 20.7 78 75 73 CL Fair
95 19-2 27.4 3.1 100 76 35 SM Good
96 19-3 45 19.5 44 37 35 GC Good—Fair
97 19-4 52.6 25.9 100 100 97 CH Poor
98 19-5 49.1 23.7 83 72 63 CL Fair
99 19-6 35.4 9.2 97 72 53 ML Fair
100 20-1 108.6 89.5 92.5 73.5 58.4 MH Fair-Poor
101 20-2 97.5 71.3 100 75.3 54.2 CH Poor
102 20-3 114.5 83.9 94.7 72.9 52.4 CH Poor
103 20-4 77.8 52.1 100 83.1 63.7 MH Fair-Poor
104 20-5 110.5 72.9 89.5 69.5 53.1 MH Fair-Poor
105 20-6 99.7 67.4 95.4 74.8 54.9 CH Poor
106 20-7 98.4 69.9 92.5 71.2 55.7 MH Fair-Poor
107 20-8 107.5 82.8 94.1 75.6 58.9 MH Fair-Poor
108 20-9 110.8 84.2 100 7.7 52.6 MH Fair-Poor
109 20-10 130.8 95.8 100 82.1 62.5 MH Fair-Poor




110 20-11 115.2 88.8 100 76.8 58.6 MH Fair-Poor
111 20-12 115.7 84.8 100 80.9 57.9 MH Fair-Poor
112 21-1 49.6 23.4 92.6 75.9 67.4 CL Fair
113 21-2 43.1 21.6 94.7 711 59.9 CL Fair
114 21-3 48.2 20.3 90.6 63.5 50.4 CL Fair
115 21-4 43.1 19.8 88.4 58.7 41.9 SC Good-Fair
116 21-5 47.5 23.7 94.9 74.9 65.8 CL Fair
17 21-6 46.8 21.6 91.6 64.3 52.9 CL Fair
118 22-1 30.7 71 94.6 64.1 47 SC Good-Fair
119 22-2 55.8 28.7 100 97.6 92.1 CH Poor
120 22-3 29.8 6.8 81.7 57.2 40.6 SM-SC Fair-Poor
121 22-4 33.7 11.8 80.9 73.5 61.6 CL Fair
122 22-5 42.4 18.7 100 82.7 67.7 CL Fair
123 22-6 50.3 27.4 100 94.8 90.9 CH Poor
124 23-1 89.6 24.2 89.5 89.6 84.8 OH Poor
125 23-2 33.5 18.1 69.4 63.6 56.2 CL Fair
126 23-3 32.2 8.5 80.88 | 79.58 | 27.07 SC Good—Fair
127 23-4 30.5 6.4 61.85 | 59.47 | 20.54 ML Fair
128 23-5 31.7 8 67.25 | 60.83 | 18.81 SC Good-Fair
129 23-6 33.4 0% 97.38 | 96.73 | 26.24 SC Good-Fair
130 23-7 31.4 8.2 86.7 | 85.24 | 20.84 SC Good-Fair
131 23-8 32.8 8.8 99.85 | 99.31 | 28.54 SC Good—Fair
132 23-9 30.6 71 96.09 | 92.8 | 22.79 SC Good-Fair
133 24-1 149.1 20.5 98.54 | 87.68 | 62.5 MH Fair-Poor
134 24-2 143.3 2.3 99.71 | 94.23 | 68.2 MH Fair-Poor
135 24-3 59.95 24.99 96.75 | 94.29 | 81.42 MH Fair-Poor
136 24-4 87.35 29.26 100 | 93.61 | 83.09 MH Fair-Poor
137 24-5 77.45 30.55 96.51 | 93.72 | 81.07 MH Fair-Poor
138 24-6 &l 16.36 97.45 | 90.95 | 78.05 MH Fair-Poor
139 24-7 90.15 29.34 97.54 | 92.34 | 82.74 MH Fair-Poor
140 24-8 89.59 30.18 96.6 | 91.86 | 87.84 MH Fair-Poor
141 24-9 86.41 28.8 94.81 | 88.66 | 81.81 MH Fair-Poor
142 25-1 45.1 18.2 82.3 67.5 56.9 ML Fair
143 25-2 42.6 15.8 78.9 63.5 52.3 CL Fair
144 26-1 38.90 5%e3 69.5 8.5 3:2 SW Excellent
145 26-2 105.5 32.8 98.6 98.4 97.7 ML Fair
146 27-1 35.90 9.74 57 8.8 3.8 SW Excellent
147 28-1 54.2 11.42 77.7 15.1 25 SW-SC Fair-Poor
148 29-1 41.7 17.6 100 92.5 80 CL Fair
149 29-2 46.6 191 100 95 72.3 CL Fair
150 29-3 43.2 13.9 100 97.5 68.7 CL Fair
151 29-4 40.3 20 100 95 85.6 CL Fair
152 29-5 38.4 17.7 100 97.6 94.4 CL Fair
153 30-1 35.00 8.80 62.4 10.7 5.4 SW-SC Fair-Poor
154 31-1 59.90 10.64 97.0 32.3 5.0 SW-SC Fair-Poor
155 32-1 30.40 6.78 76.9 15.8 1.9 SW Excellent
156 33-1 33.10 10.87 80.0 26.2 3.5 SW Excellent
157 34-1 54.50 6.60 73.6 18.2 1.2 SW Excellent
158 35-1 41.10 7.18 73.6 17.5 3.0 SW Excellent
159 36-1 46.80 14.88 72.6 221 7.3 SW-SC Fair-Poor
160 37-1 49.1 19.7 79.5 65.2 51.7 CL Fair
161 37-2 52.3 22.6 74.3 60.8 27.6 SC Good-Fair
162 38-1 34.6 18.6 82.4 64.6 51.3 CL Fair
163 38-2 52.6 22.8 82.4 65.7 54.2 MH Fair-Poor
164 38-3 48.7 18.6 80.4 63.1 52.1 ML Fair
165 38-4 44.6 241 83.7 69.3 56.2 CL Fair
166 39-1 89.6 24.2 89.5 87.5 84.8 MH Fair-Poor




| 167 | 39-2 33.5 181 | 696 ] 638 56.2 [ CL Fair




14.5 37.4 | 30.0 | 22.0

18.0 46.8 | 34.4 | 26.7

18.5 43.5 | 33.2 | 24.3

23.6 100 | 96.9 | 81.5

24.0 100 | 96.0 | 86.8

22.9 100 | 97.4 | 80.4

25.3 100 | 98.1 | 83.2
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ST A2 E (%) 4 | 40 [200| =T TF e oen
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2 - 16.4 72.3 | 45.3 | 25.4 -2- lked

3 - 221 88.1 | 65.1 | 52.3 -7- =}
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5 - 12.7 89.1 | 58.4 | 34.9 -2- ikl
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28 - 11.9 90.1 | 64.8 | 51.3 A-7-6 4 =
29 - 141 82.3 | 66.3 | 54.1 A-7-5 6 =
30 - 141 88.7 | 71.2 | 53.8 A-7-6 6 =/
31 - 12.5 87.4 | 72.6 | 58.9 A-7-5 7 =
32 - 7.9 80.9 | 52.5 | 34.8 A-2-4 0 i@ FE~2F
33 -1 13.6 91.8 | 72.3 | 54.3 A-7-5 8 =3
34 5-1 6.91 88.2 | 65.1 | 40.9 A-5 1 ts
35 5-1 9.57 93.2 | 72.6 | 57.2 A-5 8 Its
36 5-1 2.04 87.6 | 68.5 | 51.8 A-5 4 ts
37 6— 13.3 98.5 | 94.2 | 86.9 A-7-5 17 =/
38 7- 5.5 85.2 | 75.3 | 67.1 A-5 5 ts
39 7- 2.8 87.4 | 72.5 | 48.1 A-5 1 s
40 7- 9.8 98.5 | 90.1 | 72.3 A-5 9 ts
41 7- 18.6 100 | 99.6 | 88.9 A-7-5 29 =3
42 7- 22.9 62.4 | 55.2 | 47.7 A-7-6 7 =
43 8- 6.7 53.1 | 39.6 | 25.7 A-2-5 0 i FE~2F
44 8- 8.3 50.5 | 38.0 | 20.0 A-2-5 0 i FE~2F
45 9- 24.9 82.3 | 71.5 | 55.6 A-7-6 11 =
46 9- 25.4 79.6 | 78.9 | 60.1 A-7-6 14 =
47 9- 22.8 40.9 | 28.4 | 22.7 A-2-7 0 lked
48 9- 16.7 25.7 | 20.9 | 21.5 A-2-7 0 lked
49 9- 18.4 35.5 | 18.5 | 13.6 A-2-7 0 lked
50 10-1 21.9 88.7 | 82.1 | 73.7 A-7-5 17 =
51 10-2 21.3 85.0 | 79.3 | 71.2 A-7-6 15 =3
52 10-3 12 80.0 | 74.2 | 19.9 A-2-6 0 ks
53 10-4 11.2 86.6 | 81.4 | 77.0 A-6 8 =3

fol| fol| fol
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olr | 321 52| ol 3L fob




54 341 8.6 86.6 | 78.1 | 73.2 6 ts
55 32.6 7.8 82.4 | 73.4 | 68.6 4 ts
56 45.4 22 81.3 | 71.6 | 56.6 10 =
57 49.8 27.3 81.0 | 64.1 | 49.0 9 =
58 49 27.8 82.3 | 67.8 | 48.8 9 =
59 46.8 20.3 75.5 | 54.4 | 40.8 4 =
60 38.8 15.2 96.5 | 91.2 | 65.2 8 =}
61 33.1 9.8 90.2 | 84.2 | 55.5 3 Its
62 63.5 38.3 87.9 | 77.6 | 62.2 22 =7
63 58.9 34.8 100 | 97.1 | 79.2 29 =
64 48.2 19.6 82.7 | 80.1 | 69.4 14 =/
65 75.4 40.4 87.8 | 77.2 | 65.7 27 =/
66 47.8 8.3 99.9 | 97.5 | 77.2 9 ts
67 52.7 24 .4 99.8 | 96.8 | 74.5 19 =
68 52.3 4.9 98.0 | 97.4 | 73.4 7 s
69 50.8 5.2 94.1 | 91.1 | 69.3 6 ts
70 48.5 8.3 50.5 38 20.2 0 T~
71 46.2 17.9 89.5 | 83.4 | 54.1 8 =
72 401 21.3 96.3 | 90.4 | 65.1 12 =
73 41.4 18.6 90.3 | 86.5 | 51.8 A-7-6 7 =/}
74 43.6 15.9 92.5 | 81.3 | 51.8 A-7-6 6 =/}
75 52.8 24.6 94.1 | 80.6 | 64.3 A-7-6 15 =/}
76 481 16.4 72.3 | 45.3 | 25.4 A-2-7 0 lked
77 47.8 221 88.1 | 65.1 | 52.3 A-7-6 9 =
78 49.7 18.6 84.3 | 50.1 | 30.1 A-2-7 0 lked
79 45.3 12.7 89.1 | 58.4 | 34.9 A-2-7 1 lked
80 48.6 19.1 942 | 75.8 | 57.1 A-7-6 9 =
81 52.3 19.7 74.6 | 48.3 | 241 A-2-7 0 lked
82 58.5 14.6 84.1 | 56.1 | 31.4 A-2-7 0 lked
83 62.3 22.6 92.3 | 48.7 | 29.9 A-2-7 0 lked
84 46.4 14.8 83.5 | 74.1 | 58.7 A-7-6 8 =
85 41.9 12.6 76.6 | 39.1 | 18.7 A-2-7 0 lked
86 38 11 99 74.9 | 60.2 A-6 5 =3
87 35.4 8.9 90 64.9 | 54.6 A-4 3 ts
88 35.1 7.8 68.2 38 | 23.9 A-2-4 0 E~FF
89 85.4 18.6 100 | 99.6 | 88.9 A-7-5 29 =3
90 48.6 22.9 62.4 | 55.2 | 47.7 A-7-6 7 =3
91 43.7 5.5 85.2 | 75.3 | 67.1 A-5 5 ts
92 47 .6 2.8 87.4 | 72.5 | 48.1 A-5 i s
93 46.5 9.8 98.5 | 90.1 | 72.3 A-5 9 ts
94 46 20.7 78 75 73 A-7-6 15 =
95 27.4 3.1 100 76 35 A-2-4 0 FT~FT
96 45 19.5 44 37 35 A-2-7 2 lked
97 52.6 25.9 100 | 100 97 A-7-6 29 =3
98 49 1 23.7 83 72 63 A-7-6 13 =3
99 35.4 9.2 97 72 53 A-7-6 3 =
100 108.6 89.5 92.5 | 73.5 | 58.4 A-7-6 47 =
101 97.5 71.3 100 | 75.3 | 54.2 A-7-6 33 =/
102 114.5 83.9 94.7 | 72.9 | 52.4 A-7-5 38 =/
103 77.8 52.1 100 | 83.1 | 63.7 A-7-6 32 =/
104 110.5 72.9 89.5 | 69.5 | 53.1 A-7-5 34 =
105 99.7 67.4 95.4 | 74.8 | 54.9 A-7-5 33 =
106 98.4 69.9 92.5 | 71.2 | 55.7 A-7-6 35 =/
107 107.5 82.8 941 | 75.6 | 58.9 A-7-6 45 =
108 110.8 84.2 100 | 77.7 | 52.6 A-7-6 38 =3
109 130.8 95.8 100 | 82.1 | 62.5 A-7-5 59 =/
110 115.2 88.8 100 | 76.8 | 58.6 A-7-6 48 =/




111 20-12 115.7 84.8 100 | 80.9 | 57.9 A-7-5 45 =}
112 21-1 49.6 23.4 92.6 | 75.9 | 67.4 A-7-5 15 =}
113 21-2 43.1 21.6 94.7 | 71.1 | 59.9 A-7-5 11 =}
114 21-3 48.2 20.3 90.6 | 63.5 | 50.4 A-7-5 7 =
115 21-4 43.1 19.8 88.4 | 58.7 | 41.9 A-7-5 4 Ev
116 21-5 47.5 23.7 949 | 749 | 65.8 A-7-5 14 =
117 21-6 46.8 21.6 91.6 | 64.3 | 52.9 A-7-5 9 =
118 221 30.7 7.1 94.6 | 64.1 47 A-4 1 s
119 22-2 55.8 28.7 100 | 97.6 | 92.1 A-7-6 30 Evl
120 22-3 29.8 6.8 81.7 | 57.2 | 40.6 A-4 0 ts
121 22-4 33.7 11.8 80.9 | 73.5 | 61.6 A-6 5 =
122 22-5 42 .4 18.7 100 | 82.7 | 67.7 A-7-6 12 =/}
123 22-6 50.3 27.4 100 | 94.8 | 90.9 A-7-6 27 =/}
124 23-1 89.6 24.2 89.5 | 89.6 | 84.8 A-7-5 32 Ev
125 23-2 33.5 18.1 69.4 | 63.6 | 56.2 A-6 7 =/}
126 23-3 32.2 8.5 80.9 | 79.6 | 27.1 A—2-4 0 i FE~2F
127 23-4 30.5 6.4 61.9 | 59.5 | 20.5 A—2—-4 0 i FE~2F
128 23-5 31.7 8 67.3 | 60.9 | 18.8 A-2-4 0 i FE~2F
129 23-6 33.4 9.5 97.4 | 96.7 | 26.2 A—2—4 0 i@ FE~2F
130 23-7 31.4 8.2 86.7 | 85.2 | 20.9 A—2—-4 0 @ FE~2F
131 23-8 32.8 8.8 99.9 | 99.3 | 28.5 A-2-4 0 @ FE~2F
132 23-9 30.6 & 96.1 | 92.8 | 22.8 A-2-4 0 i FE~2F
133 241 149.1 20.5 98.5 | 87.7 | 62.5 A-7-6 25 =3
134 24-2 143.3 2.3 99.7 | 94.2 | 68.2 A-5 20 =
135 24-3 59.95 24.99 96.8 | 94.3 | 81.4 A-7-6 24 =/
136 24-4 87.35 29.26 100 | 93.6 | 83.1 A-7-6 34 =
137 24-5 77.45 30.55 96.5 | 93.7 | 81.1 A-7-6 31 =3
138 24-6 51 16.36 97.6 | 90.9 | 78.1 A-7-6 15 =3
139 24-7 90.15 29.34 97.5 | 92.3 | 82.7 A-7-6 35 =/}
140 24-8 89.59 30.18 96.6 | 91.9 | 87.8 A-7-6 38 =3
141 24-9 86.41 28.8 94.8 | 88.7 | 81.8 A-7-6 33 =3
142 25-1 451 18.2 82.3 | 67.5 | 56.9 A-7-6 8 =
143 25-2 42 .6 15.8 78.9 | 63.5 | 52.3 A-7-5 6 =
144 26-1 38.90 5468 69.5 | 85 3.2 A-1-a 0 i FE~2F
145 26-2 105.5 32.8 98.6 | 98.4 | 97.7 A-7-5 52 =
146 27-1 35.90 9.74 51.7 | 8.8 3.8 A-2-4 0 i FE~2F
147 28-1 54.2 11.42 77.7 | 151 7.5 A-2-7 0 lked
148 29-1 41.7 17.6 100 | 92.5 80 A-7-5 14 =
149 29-1 46.6 191 100 95 72.3 A-7-5 14 =/
150 29-1 43.2 13.9 100 | 97.5 | 68.7 A-7-5 9 =3
151 29-1 40.3 20 100 95 85.6 A-7-5 17 =
152 29-1 38.4 17.7 100 | 97.6 | 94.4 A—6 18 =
153 30-1 35.00 8.80 62.4 | 10.7 | 5.4 A—2—4 0 i PFE~2F
154 31-1 59.90 10.64 97.0 | 32.3 | 5.0 A-2-7 0 kel
155 32-1 30.40 6.78 76.9 | 15.8 | 1.9 A-2-4 0 i FE~2F
156 33-1 33.10 10.87 80.0 | 26.2 | 3.5 A-2-6 0 lked
157 34-1 54.50 6.60 736 | 182 | 1.2 A-2-5 0 i FE~2F
158 35-1 41.10 7.18 73.6 | 17.5 | 3.0 A-2-5 0 i FE~2F
159 36-1 46.80 14.88 72.6 | 22.1 7.3 A-2-7 0 ikl
160 37-1 49 1 19.7 79.5 | 65.2 | 51.7 A-7-6 8 =
161 37-2 52.3 22.6 74.3 | 60.8 | 27.6 A-2-7 0 lked
162 38-1 34.6 18.6 82.4 | 64.6 | 51.3 A-6 6 =/
163 38-2 52.6 22.8 82.4 | 65.7 | 54.2 A-7-6 10 =3
164 38-3 48.7 18.6 80.4 | 63.1 | 52.1 A-7-6 7 =3
165 38-4 44.6 24 1 83.7 | 69.3 | 56.2 A-7-6 11 =/
166 39-1 89.6 24.2 89.5 | 87.5 | 84.8 A-7-6 32 =3
167 39-2 33.5 18.1 69.6 | 63.8 | 56.2 A-6 7 =3




3. sHt=d A A R(CBR HIAE)
x| o SR sol 25 AR 5
AT | oyt | 24 N
[o) 2~ (o
WA (%) | (%) | 4 | 40 | 200| USCS | AASHTO USCS |AASHTO
ol
1 [ 12| 481 16.4 | 723|453 |254| SM | A27 | 0 | Good %5
2| 14| 497 | 186 |843|501 |301| SM | A27 | 0 | Good %5
3| 15 | 453 | 127 |891|584 349 SW | A27 | 1 |Excellent| &35
4| 31| 343 | 145 |37.4|300 220 GC | A26 | 0 |GoodFair &%
5| 32 | 383 | 180 |468 344 |267| GC | A27 | 0 |GoodFair &%
6 | 33 | 381 185 |435|332 |243| GC | A26 | 0 |GoodrFar %%
DHO o
7| 59 | 387.1 79 |80.9| 525 348 SM A2-4 | 0 | Good T
~T T
8 | 7-2 47.6 2.8 87.4 | 72.5 | 48.1 SM A-5 1 Good 7ts
9| 75 | 486 | 229 |624 5662 |47.7| GC | A76 | 7 |GoodFar| 27t
I
10] 81 | 46.2 6.7 |531|896|257| GC | A-2-5 | 0 |Good-Fair| .
~T T
DHO o
11| 82 | 485 83 |50.5| 380|200 GM A-2-5 0 | Good T
~T T
12| 93 | 489 | 228 |409| 284 |227| GC | A27 | 0 |GoodrFar| %%
13| 94 | 419 | 167 |257| 209 |216| GC | A27 | 0 |GoodrFar %%
14| 905 | 437 | 184 |355|185 |136| GC | A27 | 0 |GoodrFar %%
15103 | 37.9 12 | 800|742 |199] SM | A26 | 0 | Good %5
16 11-2 | 498 | 27.3 |81.0| 641 490 SC | A76 | 9 |GoodFar| =7t
17 [ 11-3 | 49 278 |823| 678 |488| SC | A76 | 9 |GoodrFar| =7t
18 | 11-4 | 468 | 203 | 755 54.4 | 408 | SM-SC| A-7-6 | 4 |FarPoor| =7t
DHO o
19| 14-1 | 485 83 |505| 38 |202| GM | A-1-b | 0 | Good T
~T T
20 [ 16-2 | 48.1 16.4 | 72.3| 453 |254| SM | A27 | 0 | Good %5
21164 | 497 | 186 |843  50.1 | 30.1| SM A2-7 | 0 | Good %5
22 16-5| 453 | 12.7 |89.1|58.4 |349| SM Az2-7 |1 Good %5
23 17-3| 419 | 126 |76.6]39.1 | 18.7] SM A2-7 | 0 | Good %5
e =5
24| 17-6 | 35.1 78 |682| 38 |23.9| SM A-2-4 | 0 | Good L
~TT
25| 182 | 486 | 229 |624|552 |47.7| GC | A7-6 | 7 |GoodrFar| =7t
26| 18-4 | 47.6 2.8 87.4 | 72.5 | 48.1 SM A-5 1 Good 7ts
TEIEES
27| 19-2| 27.4 31 |100| 76 | 35 | SM | A-2-4 | 0 | Good L
~T T
28| 19-3 | 45 195 | 44 | 37 | 35 | GC | A—27 | 2 |GoodrFar| %%
29 [ 21-4 | 43.1 19.8 |88.4|58.7 |41.9| SC | A-7-5 | 4 |Good-Fair| =7t
30 | 22-1 | 30.7 71 | 946 641 | 47 | sC A4 1 |Good—Fair| _7t5
31| 223| 298 6.8 |81.7|57.2 | 406 SM-SC| A4 0 |FairPoor| 7ts
DHO o
32| 23-3| 322 85 |80.9| 796|271 | SC A-2-4 | 0 |Good-Fair| = _' T
~T T
D
33| 23-4| 305 64 |619|595 205 ML | A2-4 | 0 Fair L
~T T
S
34| 23-5| 31.7 8 |67.3|608|188 SC | A-2-4 | 0 |Good-Fair| _
~T T
IS
35| 23-6 | 33.4 95 |97.4| 967 |262| sC | A-2-4 | 0 |Good-Fair| .
~T T
IS
36| 23-7 | 31.4 82 |86.7|852|208| SC | A-2-4 | 0 |Good-Fair| = _.
~TT
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33-1

10.87
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44
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Excellent
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14.88
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7.3
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A-2-7

Fair-Poor
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