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k:n’: = - 1
ol 1+J sin(¢ + o) sin(¢ — f) ]
cos(a —d)cos(a + f3)
. - cos* (¢ - a)
o a”l  [sin(g+o)sin@+ B |
cos(o —a)cos(a + )
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o (deg)

_ ¢(deg) 0 5 10 15 20 25
28 0.3610 0.3448 0.3330 0.3251 0.3203 0.3186
30 0.3333 0.3189 0.3085 0.3014 0.2973 0.2956
32 0.3073 0.2945 0.2853 0.2791 0.2755 0.2745
34 0.2827 0.2714 0.2633 0.2579 0.2549 0.2545
36 0.2596 0.2497 0.2426 0.2379 0.2354 0.2350
38 0.2379 0.2292 0.2230 0.2190 0.2169 0.2167
40 0:21?4 0.2098 0.2045 0.2011 0.1994 0.1995
42 0.1982 0.1916 0.1870 0.1841 0.1828 0.1831

B=0% 5 =0° sl (K calys palio L 5o
o(deg)
H(deg) 0 5 10 15 20
L5 1.698 1.900 2.130 2.405 2735
20 _2.040 2.313 2.636 3.030 3:525
25 2.464 2.830 3.286 3.855 4.597
30 3.000 3.506 4.143 4.977 6.105
35 3.690 4.390 5.310 6.854 8.324
40 4.600 5.590 6.946 8.870 11772
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Borehole Log and Summary of Test Results

Page : 111
j 5 s g I 3 el Test Pit No. : TP Water Level : Elevation :
Project : € £ 15 ay ol ol 5l o 3 pslins _ st Pit Nc |
IDENTIFICATION CLASSIFICATION DENSITY STRENGTH CONSOLIDATION £ CHEMICAL
s |
5 Sample Sl Symhol Partical Size % Alterberg | s Water [ Bulk Dy | SP-GR | SP1 uu Effcctive | Pressure | em'/Kg [ cm?/S M | Organic | Sulphate | - Chior PH
w S munwn:?—mcﬂ l.og Distribution Limits Coment | gfem? giem? glom’ Blows Triaxial Test Stress Test Range ool 000 nM. 5 Matrer e ki
Ru c o rm and b _..n_mf:m, Per 30cm | Deg Kpfem® | Deg Kefem® | Kelem?® = "
= 4 w
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P@ 4 TemmlAEmm| TS 2 LL PL Pl W ¥ ; J\n e N N o, Cu 0 o P my T2y 3 oM S03 i
ik, E
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i ¥
= /
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= 5
10 5 (] 10 Pr Hard Lean CLAY with wo | so | 72 1 310200 11 272
= gravel { CT ) \
=13
=12 k\\h
13 1 \\\
14 \
= uwk
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=16 ] ol 16 Br Very dense Sittv Clayey \\\\ 1no g 16 & 270|215 55 42 193 1.85 266 201004
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17 Y
— e s
S m&
19 \
Hua & | 20 By Very dense Silty Clayey \\\“« 1o | 45 | 26 9 265
- GRAVEL with sand { (MG i
o 7
-22 x\ v
3 i
=23,
k\*\ § § (RRE Tiit - U.m_u.ﬁ i@ i M o Sample
£ ’ (NN : § _____ hdl  Disturbed Sample L8 ; :
! \ 4 / / ot / L O Undisturbed Sample ) Field Density Sample
GC

GW GP GM SC ML CL oL M CH OH N Ficld SPT N' Modified SPT

Date - 29/09/2005
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Borchole Log and Summary of Test Results g il
Project : O& g P adly Ll Lids K 5 s Test pit No. : TP-2 Water Level : Elevation :
IDENTIFICATION CLASSIFICATION DENSITY STRENGTH CONSOLIDATION = CHEMICAL
= Sample Snil Symbaol Partical Size % Allerberg s Water | Bulk Dry SP-GR SPT u Effective Pressure | em’/Ke | em'/S W ey Organic | Sulphate | Chilor FH
W - Description l.og Distribution Limits Content | g/lem® | glem? glem’ Rlaws Triaxial Test Stress Test Range *on | ~oom ...\lh; 5 Matter % %
Ru_ o m and % Passing A Per 30cm | Dep Kgfem® | Deg Kefem' | Kefem? > *z
o] = = ] i s : G
z | = g Classification el R T T = _ ~ _ = , : -
& mm |4 8 mm [ n 3. .v.:._ .«ﬁ_ 3 N | N P, {0 P C P m. C, K oM SO3 Cl
L -
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3 5 \ /
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E- 10
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=-12 \
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=15 ¥ ;

2 . \
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-—-

: = . mmd.“. - M o Sample
t K = .
_ ‘ bt Disturbed Sample [®] Ficld Density Sample

\ [}
7/
__ O Undisturbed Sample

Ol MH CH o1l N Ficld SPT N Modified SPT Date : 29/09/2005

i

awW Gp GM e

| 77

SM 5C MI.




IRAN KHAK CONSULTING ENGINEERS

Y¥s

Borehole Log and Summary of Test Results baee 11
Project : B Py i s & i Test Pit No. : TP 3 ‘ Water Level : Elevalion :
IDENTIFICATION CLASSIFICATION DENSITY STRENGTH ICONSOLIDATION| = CHEMICAL
3 Sample Symbol Partical Size % Atterberg  [*+Water| Bul | Dy | srGr | seT uu Efecive | Fressure | emtkg | emiis | B 2 | Orpanic [ Sulphare| Chior | pH
m .W. _:_H [mstnbution l.imits Content | pfcm? wiem! whom Filows Triaxial Test Stress Test Range *ooi *0ont W = Matter % *a
o ” g | < "% Passing Per 10em | Dep Kefem? | Dee Kefem?® | Kg/em?® & o
=z = = Classification = - - - - - F
bt tmmid&mml 75p | 2p | LL | PL [ PI w Y Y4 Ve NlNn|o, |C| @ C P my Cy K OM | sO3 Cl
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=17 .h ' P
18 7 | ma | 18 Ligth At Vesy dence Silty 1 H Ml oo | at [ s | - 37 | re2 | rss | 265 20| 00
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=19
=20
21
22
=21 4
; [eeans T TTT o) sPT M Core Sample
\\\\\ bl /, “ i 1111 ml  Disturbed Sample ;. H... :
4444 —— 1, / — - / O Undisturbed Sample [#] Ficld Density Sample
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Borehole Log and Summary of Test Results B
age : 1/4
Project : LS Paiy oyl e L ia Borehole No. : BH-4 Water Level : 5.0 m Elevation :
IDENTIFICATION CLASSIFICATION DENSITY STRENGTH CONSOLIDATION = CHEMICAL

5 Sample Snil Symbol Partical Size % Atterberg % Water | Bulk Dry SP-GR SPT vy Effective Pressure | em*/Kg | em®/5 M: m Organic | Sulphate | Chlor PH

w = .mvn..nﬁ.:.—..:n:.._ _.Cmm Distribution Limits Content | gfem? gfem’ glem? Rlows Triaxial Tes Stress Test Range 0ol " 0.0 W_ - Matter Y e

Du._\. o g M and T muamw:m Per 30em | Deg Kpfem® | Deg Kgfom® | Kglem? m Te
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] W /
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Borehole Log and Summary of Test Results _
d Page © 2/4
Project : o8 8 5 2y oy il Sy pinn Borehole No. : BH 4 Walter Level : 65.0m Elevation :
IDENTIFICATION CLASSIFICATION DENSITY STRENGTH CONSOLIDATION = CIHEMICAL
-] Sampk Soil Symbaol Partical Size % Atterberg % Water | Bulk Dry SP-GR 5PT uue Effective Pressure | em*/Kg | em? /S M 4 | Organic | Sulphate | Chior PH
Nn ..mJ erﬁlﬂ:c: log Distribution l.imits Contemt | giem’ wem’ efem’ Blows Traxal Test Stress Test Range *onl W“ S Matter e *
m & 2 z and % Passing Per 30cm | Teg Kp/cm™ | Deg Kefcm™ | Kefom® m %
=z |l B Classification — Tt T : _ .
2 o m N EFN T Yoo | T | T |2 [ W] ® e ¥ | € P M. Cx K |oMm | sos | a
e FP7
E: Jdd
F 16 7 - | |G Fir Very dense Silty € layey \-\ \\ wn | 39 | n 9 565 | =50
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/
E 5 I Br Hard Lean CLAY w0 g [ s | e 273 |=s0
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/
g $e4444
3 od
20 9 - 20 Gray very dense Silty Claves Add] 100 41 21 8 IR0 | 220 6 3.9 1.92 1.85 265 | =50 325|004
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= .‘\
o /
m.luu 10| == | 22 Giray very dense Siln GRAVET o | 46 18 = 266 |50
ml (RGN 4
.mnd ‘e
7
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3 \k
2 \
Wna 11 - 26 Dark gray Very dense Silty Claves \\ 100 82 41 b 2804220 6 267 -50
= SAND with gravel ¢ SM-SC ) \
w f
27 .
7
=0 Vs
29 \
muhu_‘_ 121 wm_| ) As ahove ‘ n\k a0
i 7 T 70 T M 70 T | |5 osmcosmne g Coesene
/ ] 1sturbed Sample : N
< - J
! / \ \ ! / ,\ - \ [ ] 11 0 Undisturbed Sample 0] Ficld Density Sample
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Borchole Log and Summary of Test Results -

Project : OE £ L O PP AL &y i aaine Borehole No. - BH-4 Waler Level : G5.0m Elevation -

IDENTIFICATION CLASSIFICATION DENSITY STRENGTH CONSOLIDATION| CHEMICAL

Organic | Sulphate | Chlor PH

" ®a

Sample Soil Svinhol Paitical B % Atterberg |7 Waer | Bulk D | srGrR | seT U Efficctive | Pressure | cmiiKe | emirs

ﬁ\.__.:._—.n. Coment pom girint .ﬁf:. Nhoae Triaxeal Test Stress Test Ranve et * 0

Ioge Istriby
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IRAN KHAK CONSULTING ENGINEERS

Borehole LLog and Summary of Test Results

Page © 4/4
Project : BLE Lbn..._urﬂ._&..b% a8 55 i Borehole No. : BH-4 Water Level : 65.0 m Elevation :
IDENTIFICATION CLASSIFICATION DENSITY STRENGTH CONSOLIDATION = CHEMICAL
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Dry Unit Weight (gr/cm?)

2.07

2.03

1.95

1.91

[RAN KHAK CONSULTING ENGINEERS
SOIL COMPACTION TEST

T 180 - 74 / Method (C)

Proiect i _;ISJ'S 4 Cj!*' \j‘—'l_)‘—’_‘f Jhﬁl .SJJ'J Jos

Borehole No. : T.P.2 Sample No. : |

Depth: 0.3 m

Maximum dry unit weight : 2.03 (gr/cm’)

Optimum moisture content ;: 10,5 %

1.5 3 4.5 6 7.5 9 10.5

12 13.5 15 16.5 18 18.5

Moisture Content ( Percent of dry weight )

1



Socaked C.B.R. percent

IRAN KHAK CONSULTING ENGINEERS

€. B. R. TEST

AASHTO T7T_/53

Project Testpit No|Sample No. Type of test
G5 S s Al e ma el S e 2 1 Soaked
No of blows Dry density Moisture content Scaked CBR Swell
of CBR specimen of CBR specimen percent on base percent ot
per. laver as molded as molded of specimen after original
gr/cm? % 4 days soaking length
10 RN LB .5 9.8
30 B 1 10.5 15.7
65 2.07 10.5 21.0
Optimum moisture content = %10.5
Maximum of dry density by AASHTO T180 - 74 = 2.03 gr/cm?
Socaked C.B.R. Percent 19.0 at % 100 of dry density
24.00
2100
18.00
L5 00
L2000
900 = % = =
6.00 _ _ _ B
1.73 1.78 1.83 (BB 183, L.98 2:03 2.08 2.13 2.18
Dry density as mold gr/cm?
Tested by
Date 1384.01.16

fY
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IKAN MOIAKN CUNDIUL LINGU RINULINLILED

€. B. R. TEST

AASHTO T-193

Type of test

percent

Unsocaked C.B.R.

Project Testpit No|Sample No.
S eSSy asl oy i el W e e 2 1 Unsoaked
No of blows Dry density Molsture content
of CBR specimen of CBR specimen Unsoaked CBR Remarlks
per. laver as molded as molded
gr/cm? %
10 1.73 Lg.5 2
30 1.95 10.5 T8 !
65 2,07 g5 15.4
Optimum moisture content = %10.5
Maximum of dry density by BASHTO T180 - 74 = 2.03 gr/cm?
UnScaked C.B.R. Percent 14.0 at % 100 of dry density
17.00 = SRR S = e o = e i e Z _
15.00 S
13.00
11.00
9.00 s
Fer: BB 2
5.00 . S —— B w =R . N . :
1. 73 Ewit8 1.83 1.88 1 23 1,98 2.03 2.08 2.13 218
Dry density as mold gr/cm?
Tested by
Date 1384.01.16

fY




IRAN KHAK CONSULTING ENGINEERS

SIEVE ANALYSIS (ASTMD 422) HYDROMETER ANALYSIS (ASTMD 422)
Size of opening in inches — No. of mesh per inch, U.S. standard Grain size in mm.
=2 8o -+ e i —_
= s = - : o - BT T | taa) 1 — = T e =] [=
= = o1, £ b o = e re o = ! > S 2= o o R L @ g =
o 3 [ R o | [aa] s \ — — — (=2 =7 — o B o SR e T e = e - S ] Lo B o B o = =
100 0
90 10
BO 20
= =
ko 70 10 .mu
5 2
= |
> 60 40 &£
B —_
5 2
£ 50 50 &
L. _,D
= s
x4 40 60 pn..m
—
3] o
a W
30 70 &
20 80
10 =
]
0 S O oo D o I [ - - [ — e W th -+ -~ ] — 100
= St - = oo o o = =
Coarse Fine Coarse Mediam Fine
COBBLES FINES
GRAVEL SAND
Test pit No. Sample No Elev. or Depth Classification W % LL PL Pl . = ; s
: < OB E Al L Al E, A
J o 3 Ll JH 3
TP-1 1 0.5m SM-SC o] — o ﬁﬂo._mﬂ_“ 2 &y ae i
TP-1 3 4.0m SM N— - — — - n
for
TP-1 4 8.0m S — . RaEs

GRADATION CURVES (ASTM D 422 - 1992)

¥¥
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IRAN KHAK CONSULTING ENGINEERS

SIEVE ANALYSIS (ASTM D 422)

HYDROMETER ANALYSIS (ASTM D 422)

Size of opening in inches

No. of mesh per inch, U.S. standard

Grain size in mm.

2 < . . : . oo s s . Ll =
R T I S B o & 5 & 5 Ba &8 =od 85 § & S8 888 & 2 g
= ™|y N e A A £7¥ by ) - =F [, o [t} en =+ oD on — o IR st v R i = sty [ G oo ot J e NI e =X o o
100 < oy 0
/u‘ l—
90 A \ 10
\
\ \
80 _. 20
i
= : =
E i 0 3
M =
> 60 40 >
& s
o @
c 50 50 =
5 5 ]
s r
5w e
o i 60 m
w |
= _ o
30 | 70 o,
20 80
10 90
0 = o =oo o = = = oo oo = i 1 -_— oo O N "r.. -~ [ — 100
S ® o T M 1 - LT o B o T - TR - < o
Coarse Fine Coarse Medium Fine
COBBLES FINES
GRAVEL SAND
‘est pit No. Sample No. Elev. or Depth Classification W % LL PL Pl R % 5 W £
- . 0y 3 L Sald 3 r
A . Fr— ey 5 x Project : 052 2 &8s oty (Aalll S5 i
TP-1 6 16.0 m GM-GC = ieies = B 4.2
Date :
TP-1 7 200m GM-GC AR e .
GRADATION CURVES (ASTM D 422 - 1992) ﬁ

Yo



IRAN KHAK CONSULTING ENGINEERS

A4

SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422)
Size of opening in inches No. of mesh per inch, U.S. standard Grain size in mm.
o s ST U 3 - [} —_
. = — P v |5 M " ri — 0 p i e ] e = = =
: £l c! gl o s = e = © < oo == E<c= = = = = = =2 s = = =
-+ Len B I o | - — - —_— — -+ o — —_— i~ - -+ M D o - L I - O o R o} Lo} e O o Y e HE o | = = =
100 0
90 10
80 20
= =
en 70 10 .Wa
We =
V-—
= 60 40
& g
2 7
= 50 50 =
(88 o
4 O
n et
Y a0 60 £
o O
o )
30 70 o
20 80
10 90
0 = o [=R = = = = = =i I S 1 — = o =t +y 1 — ' i 100
oy RS g AR ERE R 2] - o oo ¢ o = =
Coarse Fine Coarze _Sma_.c_.j Fine
COBBLES FINES
GRAVEL SAND
Test pit No. Sample No. Elev. or Depth Classification W % LL PL Pl - & 2 % :
; O e Yy Aal® E 5 adina
] =t HE Y JH 3
TP-2 1 0.5m SMSC O————o© Project o &
TP-2 2 20m CL Flastad smiiusi & n
Date :
TP-2 3 40m SM-SC e ———— -
GRADATION CURVES (ASTM D 422 - 1992) g




_ SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422)
_
__ Size of opening in inches No. of mesh per inch, U.S. standard Grain size in mm.
_ . . e oS T CAR = g
n . L o, o - e oo = = © = = (= (=0 = = 8 = £8 3 3 2 o8 &8 & & =] =
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i 0 60 m
_ b 2
=7
__ 30 B
|
_ 20 80
_ 10 90
B e = = = !
E % 87 F = A SR RN = SR o o aq
Coarse Fine Coarse Medium Fine
COBBLES FINES
GRAVEL SAND
Test pit No Sample No Elev. or Depth Classification W % LL PL PI . E i %o ik e
— . s = = Project : <555 2 & lny Adld 3,5 g
TP-2 5 13.0m GMGC M— — — — — 14
TP-2 6 16.0 m GM T Dee

GRADATION CURVES (ASTM D 422 - 1992)

fy



SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422)
|
| Size of opening in inches No. of mesh per inch, U.5. standard Grain size in mm.
|
_m o O N =¥ -~ -1 -
| = = = = = = o N | m i il o e = = =
| * = oL £ = o oo = g o e e = = oo o S S 2 ae g = = L R s L = =
| =¥ SRR = | L5 - e _ ~ —_ -* oo — —_ L) [ =T wy WD os — Lo R o i o e = Loe B e oo o = = =
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Te
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! 90 \ 10
\
v
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i BO \ 20
A
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5 3 W
= \
\ Fe)
> 60 A 40
&0 . o
2 2
| E 50 50 X
43 =}
e C
nnuu e
O 40 60 m
o Q
L H
a9 o
30 70 &
|
20 BO
_ 10 90
_
|
‘TEems® ® E-ere o v —zEgig § O i
Coarse Fine Coarse Medium Fine
COBBLES FINES
GRAVEL SAND
Test pit No. Sample No Elev. or Depth Classification W % LL PL Pl & 2 3 o . 5
. i OB gl o p IR
TP-3 1 0.5m SM-sSC O———0 Project : & e &
TP-3 2 30m CL-ML (U= i Stk i
TP-3 3 6.0m GM S — - e
GRADATION CURVES (ASTM D 422 - 1992) ﬁ
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IRAN KHAK CONSULTING ENGINEERS

__ SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422)
Size of opening in inches No. of mesh per inch, U.S. standard Grain size in mm.
= = = = il W ] [t ] — = = = 2 = _MU. m
s mes. s £ 2 22 = = e = ®m 8 B8 82 2es S = = S8 o s & = =
100 - 0

90 10

80 20
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7] Z
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> 60 40 M
B |
5 3]
L 5]
£ 50 50 3
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= o
5 40 60 =
5 2
o~ D

30 70 &

20 80

10 90

O = L R = B o = = = ta e ) ') — oo Woow Tt - 1 —_— aﬁ_c
& o Hphe o ! - o R = T = = = { o)
Coarse Fine Coarse Medium Fine
COBBLES FINES
GRAVEL SAND :
Test pit No. Sample No. Elev. or Depth Classification W % LL PL Pl F? i o
= - 8 Al } o, Al B,
: s OBS p atly al e X A
TP-3 4 8.0m cL o— o 4.5 Project N e
TP-3 5 12.0m GWGM M— — — — — m
Date :
TP-3 6 16.0 m GM S
TP-3 7 18.0 m GM — - — - -u -
GRADATION CURVES (ASTM D 422 - 1992)
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IRAN KHAK CONSULTING ENGINEERS

,._| SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422) 14
|
\ Size of opening in inches No. of mesh per inch, U.S. standard Grain size in mm.
\ o T T 1 =
T = n s = — — v -~ Ll -— [ e R e | [ = =
N [ ol -+ [ =¥ ey o = = = = = s H oo o =] o & @48 9 & S =
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GRAVEL SAND
Borehole No. Sample No Elev. or Depth Classification W % LL PL Pl . SEE s nh: g %, b A
T J S (P JH i
BH4 1 1.0m SMSC o— o Project : i
BH-4 2 30m SM-SC Iles o=pe=m = e R
Date :
BH-4 3 50m CL e S e
GRADATION CURVES (ASTM D 422 - 1992) ﬁ
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IRAN KHAK CONSULTING ENGINEERS

g ———

SIEVE ANALYSIS (ASTM D 422)

HYDROMETER ANALYSIS (ASTM D 422)

Size of opening in inches

No. of mesh perinch, U.S. standard

Grain size in mm.

s B O s, (] —
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COBBLES FINES
GRAVEL SAND
Borehole No. Sample No. Elev. or Depth Classification W % LL PL PI - \ ’ i .
: ject 1 OB o gy kAl ) e
BH-4 8 18.0 m CL ] o _u.qohmon ' =
BH4 9 200m GM-GC Rl Sl = Y 3.9
Date :
BH-4 10 220m GM W S ”
GRADATION CURVES (ASTM D 422 - 1992) ﬁ
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IRAN KHAK CONSULTING ENGINEERS

_“ SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422)
m Size of opening in inches No. of mesh per inch, U.S. standard Grain size in mm,
= T = = = = — SO W - ~ ~ o m % m 1_.Uu. m H,I-._ m
- mla 8 =3 28 24 »2 2 8§ 2 8 88 85 Fss32 = S S 22 = = E
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90 10
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= Q
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Q o oo O = = = o1 O Tt ~ 1 — o3 R =N I_. ~” 1 — ADQ
92 e aoan o m 2 = o oo o o — <
Coarse Fine Coarse _,..__WQ.EE Fine
COBBLES FINES
GRAVEL SAND
Borehole No. Sample No. Elev. or Depth Classification W % LL PL Pl - - : «
i s GBS el il AalB K padaa
BH-4 1 26.0m sMSC O— 0 Project : 9 oy
BH-4 13 33.0m GM-GC = == &
Datle :
BH-4 14 35.0m GM-GC ve——mm— " 5.5

GRADATION CURVES (ASTM D 422 - 1992)
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IRAN KHAK CONSULTING ENGINEERS

A¥

_| SIEVE ANALYSIS (ASTM D 422) HYDROMETER ANALYSIS (ASTM D 422) W
_ |
| Size of opening in inches No. of mesh per inch, U.S. standard Grain size in mm.
__ oo Lo -+ Laal - —_—
| . = o an i = e ER e 2 = S
_ g L3 = Bas e B =2 =222 o o c
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|
Coarse Fine Coarse Medium Fine
COBBLES FINES
GRAVEL SAND
Borehole No. Sample No. Elev. or Depth Classification W % EL PL Pl " " « "
- i D OSE ey Ll el B adaa
BH-4 15 40.0 m GM-GC O—O0 Project :
BH-4 17 50.0 m GM [l =il = n
Date :
BH-4 18 55.0 m GM i -
GRADATION CURVES (ASTM D 422 - 1992) ﬁ,




IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project . 8 5 u oy i S Nt (Test Pit No. ;. TP-1 Sample No.: 6 Depth - 160 m
Soil Classification @ GM-GC Proving Ring No.© PR-001 Load Ring Constant : 4.8 Rate of Deformation © 0.25 mmvmun
Type of Sample @ Remolded Side DO 200 em Thickness: 100 ¢m LL: PL: Pl Do
194 2.00
L 165
k3] .50
Zaxn
wn
u
S 099 1.00
951
S 066
7 , 0.50
0.33
163 330 495 660 825 1.0 20 3.0
Horiz Strain % Normal Stress,0 kg/cm?
6.00
=2
= 4.00
=
= 200 C'=0.04 kg/cm?
[
& tg(P") = 0.64 |
8 (=320
T 200 |-
o
o
-4.00
-6.00 i ‘
165 330 4935 660 825
Horiz Strain %
Test No. | 2 3 4 Test No. I 2 3 4
[ Water Content % | W 1.2 42 4.2 F Water Content % | W 15.6 15.6 15.7
0 r
n i J
; Void ratio @ 0.438 0.438 0,438 0 Void ratio 0.438 0438 0438
0 f
t a
; Saturation % S 25,52 25,52 23,52 | Saturation %o 94.50 95.00 95.50
0 r
a1 Dry density T 1.85 1.85 1.85 Actual time to
| gricm ! i failure, min. ¥
Vuid ratio alter ¢ 0438 0.438 0438 Normal stress 1 2 3
consolidation 3 kp/em?
Time for 50% t Maximum shear 068 132 197
consolidation 50 strength keg/cm !

a4




IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project: 88,0 @y ol py el 8 pdina

est Pit No, - TP-2

Sample No.: 3

Depth: 13.0 m

Soil Classification © GM-GC Proving Ring No, :  PR-00) Load Ring Constant : 4§ Rate of Deformation - 0.5 mm/min
Type of Sample Remuolded Side DO 200 em | Thickness: 100 em | LL: PL: Pl DI1O
204 2.00
oL 70
=
& .30
2 136
24
i
5 1.02 1.00
W
&
o .68
=
v 0.30
0.34
.87 374 560 748 933 1.0 20 3.0
Horiz Strain % Normal Stress,o kg/cm?
6.00 - ;
\s I
2 4.00
<
B 400 C'=0.05 kg/cm?
[ -
& tg(P') = 0.64
3 ¢'=32.5
= -100
Ll
-
-4.00 -
-6.00 L
[ 87 374 3561 748 935
Horiz Strain %
Test No. I 2 3 4 Test No. I 2 3 4
[ Water Content % | W | 3.4 34 34 F Walter Content % 158 159 159
0 r
n _ i
i Voud ratio ¢ 0,440 0.440 0.440 N Void ratio 0.440 0.440 0).440
0
t ] a .
- Saturation % S 2047 20.47 2047 1 Saturation % 95.00 9550 96.00
0
a Dry density B¢ 1.84 1.84 1.84 Actual time to
1 gricm ! d failure, min.
Void r':niu_ul'tcr p 0.440 0.440 0,440 Normal stress 1 2 3
consalidation o kg/em?
Time for 50% t Maximum shear 071 129 1.99
consolidation 50 strength kg/cm *

af

| S




IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project . ;‘-LSJS By le, d__d)_:.'zi et JJ_}. d..«‘_:.a

[Test Pit No. -

TP-3 Sample No.: 4

[Dt‘plh: 80 m

Soil Classitication © CL

Proving Ring No. :

Load Ring Constant © 042

Rate of Deformation © 0.25 mm/min

I
Type of Sample Remolded Side DO - 60 em | Thickness: 2.0 ¢m EE PLes 1 Do
.68
1.30
L 140
E
2
22
b 100
L 084
1
q e
i e 0.50
7
0.28
200 418 627 836 10435 1.0 2.0 30
Horiz Strain % Normal Stress,0 kg/em?
6.00
2400
=
£ 200 C'=0.25 kg/cm-
7 tg(®) = 0.48
E ¢'=255
T -2.00 3
7]
s
400
-6.00 5
209 418 627 836 1045
Horiz Strain %
Test No. ! 2 3 4 Test No. ! 2 3 4
| Water Content %% | W | 4.5 4.5 4.5 E Water Content % | W | 221 22.2 22.3
0 r
n ] 1
; Void ratio ¢ 0.619 0.619 0.619 n Void ratio e 0.619 0.619 0.619
o f
t a
- Saturation % S 19.77 19.77 19.77 1 Saturation % S 97.00 9750 98.00
0 i
a Dry density Y 1 68 168 1 68 Actual ime to t
l arfem ! d tatlure, min. F
Void ratio after c | 0619 |0619 |0619 Normal stress woil B 2 3
consolidation i kgfcm?
Time for 50% t Maximum shear T o7, 1.23 1 68
consalidation 50 strength kgfem *
ay

i e e s



IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project = & 8 Ay ol 2l S aina

[Test Pit No. ;. TP-3 ‘Sump]u No. 7

Depth : 180 m

Soil Classification © GM Proving Ring No, © PR-U0] Load Ring Constant - 4.3 Rate of Detormation © 0.3 mnymin
Type of Sample © Remolded Side DO 200 em | Thickness: 100 cm LE; PL: Pl : DI
193 2.00 .
e 165
:‘J 130
2 jan
w @
i 5
2 099 .00 .
5
5 .
E 0.66 i T
7 0.30
033 - =
1.87 374 56) 748 933 1.0 20 3.0
Horiz Strain % Normal Stress,o kg/cm?
6.00 =
2
= 4.00
=)
£ 200 C'=0.00 kg/cm?
= 1 -
7 tg(®") =0.63
3 ®'=320
T 200
Ll
-
-4.00
-6.00
1.87 374 361 748 933
Horiz Strain %
Test No. | 2 3 4 Test No. | 2 3
[ Water Content % | W 37 3.7 3.7 F Water Content % | W 15.4 15.5 5.6
b f
n - i -
: Void ratio e 0432 0432 0.432 n Voud ratio 0.432 0.432 0.432
0 r
t ] a ) _
: Saturation % S 22.67 22.67 22.67 1 Saturation % 94 .50 95.00 95,50
0 f
a Dry density ¥ 1.85 1.85 1.85 Actual time to
| gricm ? d failure, min. T
Youd ratio atter = 0.432 0432 0432 Mormal stress | 2 3
consalidation ¢ kgfem?
Time for 50% 1 Maximum shear 0.70 113 1.96
consolidation 50 strengthkg/cm ?

AA




IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project : S8 8 ja oty oy 5 S0 i

Borehole No. : BH-4

Sample No.: 5

Depth - 120 m

Soil Classification

CL-ML

Proving Ring No.: 7

Load Ring Constant : 0.42

Rate of Deformation © 0.25 mm/min

Type of Sample - Remolded Side DO 6.0 cm Thickness: 2.0 cm LL: PL {4 & ILE
| 68
(1Y}
= | 40
S
2 e
n 1 00
£ os4
v
=
0.5 -
2 036 0.50
v
028
209 418 627 836 1045 1.0 2.0 30
Horiz Strain % Normal Stress,® kg/cm?
6.00
=
= 4.00
A
£ 200 T C'=0.21 kg/cm?
3
B
& tg(9’) = 0.49
3 ¢'=26.0
= -2.00
5
e J
-4 00
-6.00
209 418 627 836 1045
Horiz Strain %
Test No. 1 2 3 4 Test No. | 2 3 4
I Water Content % | W | 5.2 5.2 5:2 F Water Content % | W | 21.6 21.7 21.8
) r
n ; ! : ] :
: Void ratio € 0.604 0.604 0.604 = Voud ratio ] 0.604 0.604 0.604
0 ¢
L , a . j
; Saturation %o 9 23.35 23.35 23.35 l Saturation % S 97.00 97.50 98.00
0 r
A Dry density Y 1.69 1.69 1.69 Actual time to ¢
] grfem d failure, min. F
Void ratio after & 0.604 0. 604 0.604 Mormal stress . 1 3 3
consohidation G kgfem?
Time tor 50% t Maximum shear T 071 1.14 .68
consolidation 50 strength kg/cm ?

a1




IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project: -8 § 5 Sy ol gy Al Son )

Borehole Mo, @ BH-

Sample No.: 9

Depth: 200 m

Soil Classification : GM-GC Proving Ring No. : PR-001 Load Ring Constant :© 48 Rate of Deformation © 0.5 mm/mun
I'ype of Sample © Remolded Side DO - 200 em | Thickness: (0.0 em LL: PL: Pl DIO
1 98 2.00
= 163
g [ 50
o b v
Yy
D
= 0w [.00
]
B 0.66
) .50
033
187 374 361 748 935 1.0 2.0 30
Horiz Strain % Normal Stress,o kg/cm?
65.00
2
= 4.00
<
£ 200 C'=0.04 kg/cm?
& tg(P") =0.64
E P'=325
i -2.00
v
g
-4 (10
-, 00
|87 374 3561 748 9335
Horiz Strain %
Test No. 1 2 3 4 Test No. I 2 3 4
Water Content % | W | 3.9 39 39 - | Water Content % | W 154 '35 15.6
[ : F ) ;
n _ - I s
. Vaoud ratio ¢ 0,432 0.432 0432 Void ratio ¢ 0.432 0.432 0,432
! 0 n r
t . a . 2
i Saturation % S 23.90 2390 23.90 l Saturation %o S 94.50 95.00 95.50
i} f
a1 Dry density Vo185 1.85 1.85 Actual time to {
I aricm ! d failure, min P
Void ratio after o 0432 | 0432 0.432 Normal stress i | 2 3
consolidation . 5 kgfem !
Time for 50% t Maximum shear T 070 128 198
consohidation 50 strength kg/em ¢
o




IRAN KHAK CONSULTING ENGINEERS

DIRECT SHEAR ASTM:D 3080 - 90

Project. 8 8 ja adly o iy Sald 8 )5 adae

Borehole No. : BH-4 {Sumplc No. 14

‘Dumh: 350 m

Soil Classification :© GM-GC Proving Ring No. © PR-004 Load Ring Constant : 48 Rate of Deformation . 0.5 mm/min
Type of Sample . Remolded Side DO 200 ¢m | Thickness:  10.0 ¢m Ll Pl Pl D10
|98 200
T ol
=
3] 150
£ 32
(%]
%
5 099 1.00
w1
B 0.66
7 0.30
033 -
|87 374 361 748 933 1.0 2.0 3.0
Horiz Strain % Normal Stress,0 kg/cm?
600
2
= 400
=
£ 200 C'=0.03 kg/cm?
: tg(?P') = 0.65
G ¢'=33.0
T -2.00
¥
-
-4.00
-6.00
[.87 374 561 748 935
Horiz Strain %
Test No. I 2 3 4 Test No. ! 2 3 4
| Water Content % | W | 3.5 5.5 5.5 F Water Content % | W 149 150 151
0 i r
n ; : | :
. Vuid ratio e 0.422 1422 0.422 n Void ratio ¢ 0.422 0.422 0422
0 f
t ) ] a
i Saturation % S 34.63 3463 34.63 1 Saturation % o 94.00 34 50 3500
1] r
3| Dry density Y | 187 187 187 Actual time to g
I R d failure, min, r
Voud ratio after . 0.422 0422 0472 Normal stress 1 2 3
consolidation c kgfem *
Time for 50% t Maximum shear 0.69 1.35 1 99
consolidation 50 strength kg/em ?

1
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TRIAXIAL TEST ( UU )

ASTM : D-2850

X

4

M MUY WAWIT Y R T TIYY LYY NNYD

Shear stress (hefom?)

Project . u'ls); J‘, .'_‘é!.’ _ﬁ"l)f“:' J:"‘lji JJJJ \‘:‘:"}"
Borehole No. :BH-4 Sample No. : § Depth : 12.0 m
Soil Classification : CL-ML Rate of deformation : 0.5 mm/min
Type of Sample : Remoulded Mode of Failure : Barreling
No. Specimen Initial WE. Yd Stress (kg/ecm?) :
= : , Strain
Length (cm) | Diameter(cm) | Weight (g) o g 0'3 O'l Shear in Max.
= ["Z(O—I . U‘ ] Shear
l 7.70 3.81 [56.1 5.2 1.69 0.50 1.86 U.68 15
! 780 382 158.9 5 L.6Y 1.00 2.44 0.72 1S
3 780, 3.532 158.9 §2 .69 1.50 110 .80 15
Cu: {3:55 (kg/em?) (pu =6.0°
.2
1.8
1.6
153
, 142

0.4 0.6

0.3 l 1.2 1.4 1.6

1 9

Normal Stress (kg/cm?)

Y




TRIAXIAL TEST ( UU )

X T

ASTM : D-2850

Shear stress (kg/em?)

project . JEJS L 9‘3 |_1'—‘I)ﬂ‘1;' ._!:“Lé! JJJ‘-' \_‘:‘:"‘"
Borehole No. :TP-3 Sample No. : 4 Depth : 8.0 m
Soil Classification : CL Rate of deformation : (0.5 mm/min
Type of Sample : Remoulded Mode of Failure : Barreling
) ™, Strmse Tl ol
No. Specimen Initial e Y(l Stress (kg/em?) .
e sriem? 'Straln
Length (cm) | Diameter(cm)| Weight (g) - BlS O, 0, Shear it
1/2(0, -04) Shear
1 T.70 3.80 Co1s401 1.5 1.68 .50 191 0.7l 15
2 7.70 3.52 154.9 4.5 1.68 1.00 254 0.77 L5
3 7.70 3.82 134.9 4.5 1.68 1.50 312 .81 14
Cu=0.60 (kg/em?) @, =5.5"
i |
el = =
1.8 - -
1.6
1.4 - . -
1.2
1

0 0.2 04 06 0.4 1 12 1.4 1.6 1.8 2 22 2.4 2.6 2.8 3

Normal Stress (kg'cm?)

Y

| TP




IRAN KHAK CONSULTING ENGINEERS

Allowable Bearing Pressure

Single Footing

Df=1.0
F
. L
E 6.0 A (EZXIILLEELLLELELELT [o70
3] ) -
= B Settlement = 2.54
A
T F = g * B? (£t )
m Example
3
0
m 4.0 il L) B (m) | gz(kg/cm?)
My P
g 110 s I ) 3.70 5
o}
.M 220 2o T 2.86
o
m ——d 330 3 57 2. 589
) 2.0 _
M 440 4 .26 2.42
©
3 550 4.87 2.32
—~ _ &
—
o
0 : _ .
o 0 I " Width of footing ( m )
0 A 2 3 4 5
F s e S S S— N o o B o " " ( ton )
0 110 220 330 440 550
Direct Shear . __ L PEIER1ETY o oy Settlement .._._. e Reading Curve e
Project: ; Lg% o4 o el S IPE e B | RN S SV G Date 13B2.12:23




IRAN KHAK CONSULTING ENGINEERS
Allowable Bearing Pressure
i Continuous Footing
8.0
Df=1.0
b
\\ m.
o5 S i
E 6.0 L [EEZEEELELRLELITZELET far
3] ’ @
= -7 Settlement = 2.54
k \\
= o F =gy *B ( £/m )
Y LS Example
3 -7
S \\
2 4.0 b | F (t/m)| B (m) |qglkg/cm?)
h Wr \\\ | | =
Sl L7 _ 15 .59 2.54 -
2 _ .
m 30 .02 2.95
©
i
& 45 .53 2.95
) 2.0 i <
M | ) 60 283 2.05
e
Z 75 18 1.80
1
—
S
) ; :
o 0 > " B " Width of footing ( m )
0 1 2 3 4 5
e e+ s "B ™ (A
0 i5 30 - a5 60 75
Direct Shear o __ Triaxial e__—___, Settlement eo.o. - Reading CUIVEe e
Project Date 1382.12.23

¥t

IE ﬁll.._.._u.lml.._ \.L.ernl.Io__.L_,lm.-\.Lﬁlnl.lila




IRAN KHAK CONSULTING ENGINEERS |

COMPUTATION OF ALLOWABLE BEARING CAPACITY I
SINGLE FOOTING
gule = ( 1 + tgp ) YDqu + O.JYBN-Y + (1 + Ng/Ng ) C Ne I
gs = 3.202 + 0.583 B kg/cm? ( b gl L S )
 — .
] Es Es Es Es Es I
| | 140 186 232 279 325
B =1 B =2 B =3 B = 4 B = 5 kg/cm? kg/cm? kg/cm1 kg/em? .| kg/em:
! m m m | m m —
B=1m|B=2m{ B=3m|B =4 m [B =5 m l
ds ds ds 9s ds q' q' aq' q' q'
3,785 4.368 4,950 e 6.115 4.939 3.284 2.733 2.457 2,292 I
kg/em? |kg/cm? |kg/cm? |kg/cm? |kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?
ql‘ qu ql‘ q” q" l
* gz = 2.910 kg/cm?
Df = 1.0 m kg/cm? kg/cm? l kg/cm? kg/cm? | kg/cm? l

' — e et T el l
e T A el ol U RTR Y [ S D O I SIS e el

WSS sy ol i el S a6y -

Computed by : M

Date : 1382.12.23

44



LINALY DA CUINOUL L ING RINGLVERLKDS

COMPUTATION OF ALLOWABLE BEARING CAPACITY
CONTINUOUS FOOTING

qule = ¥ Dg Ng + 0.5 Y B Ny + C Ng

gg = 1.963 + 0.971 B kg/cm? { e gl L S )
Es Es E Es Es I
195 259 324 igg er
B = 1 B =2 B = 3 B = 4 B =5 kg/cm? kg/cm? kg/cm? kKg/em? | kgfoms
m m m m m ik
B =1m B =2 m B = 3 m B = 4 m B s 5 m
] —
ds ds | ds ds ds q' q' q' o i q’
2.934 3905 4.875 5.846 6.817 3.669 2.440 2.030 1.825 1.702
xg/cm? |kg/cm? |kg/cm? jkg/cm? |kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm:
qll qll q" q” qu

* g = 2.186 kg/cm?

1
=
(=)
=

Df kg/cm? kg/cm? kg/cm? kg/cm? kg/ecm?

J;'PJ‘—_{_,.—_.*J‘J'—‘):"—":*;—""—" Uai,l_,}_dr,__,;._._*._-_,urj,._.;;.ﬂ.\;Q;J)jrks_.JaL__-hSLd'-jL_xqr__;,M_
5 Py B (BT R ol o

DS S g ity VIR SV LI W) [ S e 8y g -

Computed by :

Date : 1382.12.23

Y




IKAN KHAK CUNDUL LING ENUINEEKYS l
COMPUTATION OF ALLOWABLE BEARING CAPACITY
MAT FOUNDATION l
S——
Project Eg Yt T S I
kg/cm? gr/cm? gr/cm? ( cm )
G 5 8 RS el Gk L 8 0 ks BSO 1.93 7;1;;___h
L 8 Df (o g e g l
{ m ) { m ) (m) kg/cm? Degree kg /cm? Degree
54 35 16.0 0.04 158 e I
—
m WL o7 a1 S il S gl s SULS )
et o gl T =t =1 = I
Nq = 23.18 N- = 35.49 NY = 30.23
iq = Lo00 i~ = 1.00 iY = 100
gq = 1.00 ge = 1.00 gy = 1.00 l
bg = 1.00 ~ be = 1.00 by = 1.00
Sq =1+ (B /L) *tg@g = 1.41
S = 1 + {( Ng * B ) / ( No * L) = 1.42 l
Sy =1 = (B /L) * 0.4 =0.74
dg =1+ 2 * tg#*( 1-sin @ }? * (Dg / B} = 1.13 I
de =1+ (D /B) * 0.4 =1.18
d? = 1.00
Quie = § € * Ng* Sg* de* ig* Ge* Bo ) + (@ * Ng* Sg* dg¥ ig* dq* bg ) + (1/2 + Y * B 4N, 48y, mdy* iy ¥ gy vk, I
Qult = 1919.57 t/m? = 191.957 kg/cm? '
s = dyule/3 = 639.86 £/m? = 63.986 kg/cm?

S= (gg*B*f ) / Eg = 151.29 cm > 2.54 cm
q'= S *Eg /B * f = 7.34 t/m? 0.734 kg/cm?

ga = q' + Yye * D = 22.78 t/m? 2.278 kg/cm?

qa = 2.278 kg/cm? '

Computed by : |
Date : 13B4.05.01

FA




No. Event Date Long lat Ms
1 20 ADF paluoXY 54.3 36.2 7.9
2 23 AdY 54.3 36.2
3 28 AYF 55.2 37.2 6
4 35 VAFT oyl 57 37.6 76
5 54 Ve Y 54 1 36.3
6 59 VIvY 53.6 36.3 6.8
7 79 T 53.2 36.1 6.7
8 99 VFYE 65.2 372 53
9 105 VEY 54 .6 37.1 5.5
10 1M1. VEIA 55.2 37.2 6.5
11 137 VPAY 52.6 36.3 6.5
12 139 VPO 4o 57 36.8 7
13 166 WA-0 62.4 36.2
14 172 VA A g5 TF 54.5 353 6.6
15 173 YA-A 251 52.4 36.2
16 175 VA-A 52.5 36.3 6.5
17 189 VATD 52.6 36.1 6.7
18 197 VAT o ety 52.5 35.7 7
19 198 VAT jsl? 526 356.9
20 215 YAQY | 5IT0 54.3 35.8
21 248 VAAT L glTA 66.2 37 58
22 254 YAS - a3g3) ) 54.6 36.6 7.2
23 266 VATA 50 54.7 36.6
1




Siasy | Sl | slawg, & | sy, gles | Mb | Ms [Mw| MI | Long Lat G
1 12 | 1903/02/09 | 05:18:00 5 54.9 36.5 mﬁ;_m
2 81 |1917/10/24 | 11:00:00 5 54.31 36.94 Mm
3 99 | 1923/09/17 | 07:09:04 | 6.1 | 6 56.5 37.97 el bl sl S8, 0,0 5,0 0]
4 109 | 1924/07/03 | 08:08:30 | 5 55 35.5
5 | 110 |1924/07/03 | 08:18:05| 5 55 35.5 Soal = sk gl o5, g 5.0
6 123 | 1924/09/27 | 10:12:00 5 53 37 BEE
7 | 160 | 1928/04/26 | 15:40:01 | 4.5 55 37.5 IS+ a), laltaa 5 0]
8 172 | 1929/05/13 | 05:32:00 | 4.5 55.5 35.5 N T
9 | 264 |1932/05/20 | 19:16:11 5 53.5 36.5 sl - palonl ) 5,180 0, 5,0 59, 01
10 | 299 | 1935/03/05 | 10:26:42 6 53.21 35.91 Spal - padonl pusd S8, 0,0 5,0
11 | 300 | 1935/04/11 | 23:14:49 5 53.1 36.36 050+ bl pusl 5, 0,0 5,0
12 | 301 | 1935/04/12 | 01:06:35 6 53.4 36 el = gtol uig) (18553018
13 | 302 | 1935/04/12 | 22:31:48 5 53.5 36.3 Syl = gl gl 5,18, 0,8 5,0
14 | 303 |1935/04/12 | 00:33:39 ] 53.5 36 Kol - gl usd 5,18 0,0 1550
15 | 304 |1935/04/12 | 01:11:14 6 52.8 36 S0l - kil gl 5,18 0,0 5,0
16 | 305 |1935/04/12 | 12:44:30 5 53.5 36 Kool = gl pusd S8 05,0 0
17 | 306 |1935/04/13 | 02:29:02 4 54 36
18 | 308 | 193504115 | 23:04:47 | 4.5 53.5 36.3
19 | 309 |1935/04/17. | 13:36:35 | 4.5 53.5 36.3 0 S 0 Y e
20 | 316 {1935/09/08 | 01:16:12 4 54.4 37.3 50! = udne] ug) 5,185 8,0 S50
21 | 354 |1939/04/06 | 04:08:02 5 54.5 35.5
22 | 372 |1940/05/04 | 18:28:22 | 6.2 | 6 55 37.5 ol = skl ) 85085 054 3840 wlS S
23 | 402 |1944/04/05 | 18:05:53 5 54.5 36.7 B el - adstil sl silGvy)
24 | 442 |1947/09/26 | 12:16:07 4 55 37 0] - ol Gug) )16 0,0 550
25 | 494 | 1949/11/05 | 15:05:45 5 54.7 36.7 el = bl ug) 1S 0,0 S50
26 | 506 | 1950/02/14 | 00:05:58 5 54.7 36.7 LS _ iy 33 & sl al,); S5
27 | 539 |1952/05/20 | 00:00:00 5 53.4 36.6 el - ikl gl 5,18 0,30 5550
28 | 556 |1952110/09 | 19:12:21 5 54.5 36.6 il = aalond st <55 0l J350- 2050
29 | s64 |1953/02/112 | 08:15:00 | 6.9 | 7 55.08 35.39 S0l - ol ) 510 0,0 550
30 | S66 |1953/02/22 | 00:00:00 55 35.8 JOIP SRR JPRC J LOF IR LIS
31 | 569 |1953/04/18 | 06:32:34 | 4.8 54.41 36.83 el = bl ) sl Soagl 8
32 | 600 |1955/08/22 | 12:19:05 5 56 36.6 Bzl = bl pigd sl o 5
33 | 617 |1956/07/07 | 10:30:33 4 56.1 37.3 sl - pudsel Gugd 51 6, S50
34 | 629 |1957/06/09 | 22:44:00 4 55.6 37.4 (50! - kol ) <5055 0,) 3550
35 | 630 | 1957/07/02 | 14:22:43 4 52.7 » 36 ada-, S S 0 Sse
36 | 631 |1957/07/02 | 00:42:00 | 7.3 | 7 52.47 | 36.074 150! - ool gl SIS 0,0 S0
37 | 632 |1957/07/02 | 01:16:54 5 52.5 36.2 s sl - aduil pus! SIS 04 3550
38 | 633 |1957/07/02 | 03:45:03 5 52.7 35.8 Spal - pulal pusl S50 03] 550
39 | 634 |1957/07/02 | 04:56:10 4 52.8 36 S 0] - udinil puin) 5,150 03] 550
40 | 638 | 1957/10/25 | 08:24:20 4 53.2 36.4 16l = ol sl W58 03 S0
41 | 644 | 1958/01/17 | 08:30:00 4 52.7 36.5 g - S Mo S, 0,0 S5 0]
42 | 654 | 1958/06/25 | 11:04:04 4 52.8 36.28 S pal - kol pd 05,180 0, S5 e
43 | 655 |1958/06/26 | 10:56:18 4 56.2 37.3 0l - o] pund SIS 0, S50
44 | 666 |1958/09/23 | 17:13:00 4 56.1 37.2 ol - ol ugd SIS0 0,00 S50
45 | 667 |1958/00/29 | 17:12:22 4 56.1 37.2 (0] - uslenil puigd S 04) SSo0
46 | 668 |1958/10/06 | 09:29:27 5 54.3 37.6 ol - pualoul pupl S50 050 S50

Yo




saoy | oohagy | shuyy &)U | olug ol | Mb [ Ms|Mw| MI | Long Lat B | o ornia
47 | 788 | 1962/03/19 | 23:05:08 4 54.3 37.5 L
48 | 792 [1962/04/25 | 01:14:49 4 56.57 37.29 ool bl il (58 apt 5.
49 | 800 |1962/07/21 | 03:07:03 4 55.4 36.8 il - yalol gl 51 0 500
50 | 801 | 1962/07/28 | 09:02:00 5 54.8 36.6 I8 ol ol oy g
s1 | 811 |1962/09/29 | 19:23:22 4 53.3 36 Sl + bl o) 5,50 030 15m
52 | 826 | 1962/12/08 | 09:02:54 5 54.8 36.6 L T
53 | 856 | 1963/08/11 | 08:43:47 | 4.4 55.2 37.1 V€ + sl 2l llall L 5,0
54 | 931 | 1964/12/01 | 08:21:53 | 4.6 54.57 36.8 VOl naslid allfy ilalf o 50
55 | 932 |1984/12/03 | 22:32:38| 5 55.34 36.8 Vi€ - et ) cnllall 1600
56 | 951 | 1965/05/07 | 01:03:05 | 4.6 54.82 36.17 SaasdSil - it 2, pllall o 50
57 | 1000 | 1966/10/03 | 17:05:08 | 4.9 53.44 35.8 T T I
58 | 1022 | 1967/02/03 | 11:17:38 | 4.3 53.7 36.7 il - cpnlis s allall o 3550
59 | 1052 | 1967/08/06 | 20:40:13 | 4.7 54.94 36.9 Gl ol iy sl v
60 | 1054 | 1967/09/02 | 08:02:09 | 5.1 54.95 36.71 Vil - ki Ay ol G 550
61 | 1058 | 1967/11/10 | 02:50:52 | 4.9 53.89 36 b s s Ll g 35e
62 | 1061 | 1967/12/10 | 10:52:50 | 4.9 53.69 36.19 kil ~ soaliats alily alloadl s 5,0
63 | 1075 | 1968/05/19 | 16:49:50 | 4.6 53.35 36.61 Wil - el @il allall a5,
64 | 1103 1968/07/29 [ 16:03:43 | 4.5 53.85 36.72 whiandSol = sl 3l lhodl s JS50
65 | 1142 | 1968/12/12 | 18:54:47 | 4.9 53.49 35.8 Ol - alis gy el pa S0
. 66 | 1145 | 1969/01/26% | 02:25:53 | 4.7 54.47 36.81 S0l = 0, ens oMbl o S5
67 | 1169 | 1969/09/25 | 15:25:59 | 5.1 55.12 36.71 Ol - st all llal o S50
68 | 1185 | 1969/11/23 | 11:40:42 | 4.8 55.53 38.37 bl = ranbion Ay el (o 5550
69 | 1186 | 1969/11/24 | 15:44:18 | 5 55.44 38.57 Ol - ool b sdlall oy 550
70 | 1187 | 1969/11/25 | 09:16:08 | 4.7 55.53 38.56 Oliaadil = (sl iyl bl ut S50
71 | 1194 | 1970/01/09 | 09:23:04 | 4.9 55.52 38.48 ($07 = 033 ey wleMbl (s 15,0
72 | 1198 | 1970/01/27 | 14:05:52 | 5.1 55.14 36.86 il - Croaobicts alyls  alladl oy 5500
73 | 1204 | 1970/02/25 | 15:07:47 | S 55.71 37.44 Ol = sorbis alsly (alladl o 5550
74 | 1214 | 1970/04/03 | 20:53:50 | 5 54.74 37.13 Ol - el ally slladl a1 50
75 | 1215 | 1970/04/04 | 17:56:52 | 4 55.28 36.94 Ol = el alids cslholl oot 1S 50
76 | 1232 | 1970/07/30 | 13:26:08 | 4.2 55.86 37.8 Ol - rowlis ally ollall oo S10 @i 0958
77 | 1233 | 1970/07/30 | 00:52:20 | 5.7 6.4 55.94 37.85 Ol - (solins by, el Gur S50
78 | 1234 | 1970/07/30 | 02:35:11 | 4.8 55.87 37.52 Ol - (salints alyly (sdlall g S50
79 | 1235 | 1970/07/30 | 02:02:02 | 4.8 55.94 37.71 oSl = salinn alidy sllall g S50
80 | 1236 | 1970/08/01 | 11:40:37 | 4.9 55.84 37.98 Ol - it aldy sdladl o 5500
81 | 1238 | 1970/08/24 | 13:09:35 | 5.1 55.8 37.6 Oliaal®l - slis alyl; slladl o SSsm
82 | 1239 | 1970/08/30 | 16:17:31 | 5 56.1 | 37.65 Ol - (raslin alil; ollall pw SSse
83 | 1256 | 1970112/06 | 19:26:13 | 4.6 55.74 38 DlialSil = abivws alily ollall o S50
84 | 1257 | 1970112112 | 11:16:10 | 4.4 55.99 3577 Gl - el Uy sl G sS00_alen - L]
85 | 1264 | 1971/02/14 | 16:27:31 | 5.3 157 55.738 | 36.621 healSol - seantants il oolodl G S50 LS U]
86 | 1288 | 1971/08/09 | 02:54:34 | 5.2 52.809 | 36.271 il - glis )y ol e S0
87 | 1294 | 1971/08/28 | 16:34:42 | 4.8 56.159 | 37.747 oliaadSil - aabin alil; llall pw SSo0)
88 | 1303 | 1971710115 | 14:19:32 | 4.6 54,587 | 37.332 el - (ol @byl bl o S22
89 | 1391 | 1972/08/08 | 00:44:55 | 4.8 52.769 | 36.514 Ol - lins al); ol Gar S50
90 | 1413 | 1973/01/29 | 13:25:00 | 4.3 55.96 | 37.702 OlianadSil - ol byl ool o 502
91 | 1448 | 1973/08/02 | 19:56:26 | 5.1 56.575 | 37.353 ol - alinr ally plloll G S50
92 | 1449 | 1973/08/02 | 20:28:55 | 4.9 56.603 | 37.317 1Ss0] - 03)) oy oMbl slo 5550
Y




M3y | by [ algy @6 sl gl | Mb | Ms | Mw| MI Long Lat e
93 1450 | 1973/08/04 18:12:08 | 4.5 56.463 37.375 S50l - 04 aay wleMbl pla 5,
94 | 1466 | 197311027 | 14:22:46 | 4.3 52.567 | 35.767 Cbiodil - a2l bl s 55,0
95 1496 | 1974/03/07 11:36:02 | 5.2 55.952 37.648 Ol Sl - ol al; adladl a5,
96 1498 | 1974/03/11 16:42:05 | 4.1 55.541 36.852 el - (sl ald, pllall S
97 1528 | 1974/11/05 20:02:20 | 4.6 53.015 36.291 wleedSl - ol al)), llall L S0
98 1533 | 1974/11/23 03:31:57 | 4.1 55.331 38.216 Gl - b alily allall S5,
99 | 1534 | 1974/11/26 | 00:59:25 | 4.3 55.121 | 36.352 aealilie cxssabists il collall o8
100 | 1625 [ 1975/11/06 | 04:09:32 | 4.6 53.145 | 35,999 Uil - ol by lladl oo S 40
101 | 1657 | 1976/01/07 21:35:08 | 4.4 56.456 37.47 pnl - 0,50 s, wlebl o S0
102 | 1663 | 1976/01/31 07:52:13 | 4.2 53.808 36.63 UliealSl - owlis al), llall o S0
103 | 1686 | 1976/06/01 | 02:17:34 | 4.4 54.516 | 37.521 1S5l - ) sy oMbl (s S50
104 | 1703 [ 1976/09/17 23:08:03 | 4.1 56.109 37.483 S0500 = 0, s, wleMbl do 5,0
105 | 1836 | 1977/05/02 | 15:17:48 | 5.1 55.327 37.057 Ol - sl aly),y sdlall ;
106 | 1886 | 1977/09/03 | 22:05:06 | 4.6 55.968 36.995 UlandSl - rwlin ald; sllall G S0
107 | 1920 | 1978/03/02 11:42:16 | 4.6 54.46 37.184 olwdSul - powlos al), pllall L 38,0
108 | 1939 | 1978/06/14 16:25:33 | 48| 5 56.383 37.997 OliwdSl - pewles ), allall G 55 s
109 | 1948 | 1978/07/20 10:20:24 | 4.3 55.244 38.664 Sl - Gl alyly (alboll o S0
110 | 2078=| 1979/02/24 13:56:51 | 4.7 | § 56.658 37.219 wliaadSl - Gewliss alyly (ol G 35,0
111 | 2085 | 1979/03/18 | 05:19:53 | 4.5 | 4 52.647 | 36.339 Wil - ol aldy allodl o S0
112 | 2119 | 197906/08* | 17:46:10 | 4.4 | 4 55.616 | 37.075 Ol - nwlivn ald; (allall s 55,0
113 | 2141 | 1979/08/30 17:11:56 | 4.7 56.372 37.536 OliadSl - owbiow aly, sllall o 1S,
114 | 2143 | 1979/09/03 02:07:12 | 43| 4 55.028 36.696 bl - owbis aly), alladl | S0
115 | 2154 | 1979/10/02 18:38:25 | 4.4 55.843 37.043 WSl - (b aly); Galloll s 480
116 | 2225 | 1979/12/21 22:53.51 | 4.3 53.27 37.265 Vel - bt aly); llodl s 5S40
117 | 2233 | 1980/01/11 17:42:46 | 4.6 56.032 37.054 GliadSil - el alyl; alladl w5550
118 | 2285 | 1980/07/23 10:52:33 | 48 | 4 56.26 36.858 Olad Sl - pewliw alJ;y slladl Lo 35,0
119 | 2368 | 1981/04/27 | 21:10:10 | 4.1 54.653 | 37.254 il paatiodoalily s liadl i€ n
120 | 2446 | 1981/08/09 13:08:17 | 4.9 55.293 36.919 WSl - el alyd) (lloll | 5540
121 | 2448 | 1981/08/12 11:27:46 | 43| 4 55.262 37.029 Ul - nowlias aly)y (adlall o )80
122 | 2515 | 1982/01/07 17:17:05 | 4.2 55.11 36.694 bl - Gelewss alydy alladl G 4550
123 | 2550 | 1983/04/22 23:07:45 | 4.5 56.245 38.347 wliad ol - ool alyly (olladl L JS50
124 | 2640 | 1983/09/23 01:08:12 | 4.4 55.215 36.96 UlwdSl - el alyd; (alladl L 5550
125 | 2692 | 1984/05/11 09:58:49 | 4.9 55.004 36.707 Ul - el aly; sllall L JS50
126 | 2698 | 1984/06/15 18:50310 4.4 55.394 37.211 CladSil - nwliin ady); (olladl o 500
127 | 2702 | 1984/07/01 19:46:48 | 4.3 54.791 36.526 wleaidSl - ewlow aly); plladl w5550
128 | 2783 | 1885/05/09 14:08:32 | 4.7 56.555 38.291 bl - owbew aly; pllall w5500
129 | 2789 | 1985/06/27 05:07:17 | 4.4 55.348 36.881 uliadSol - ol alyd; (allall L S0
130 | 2793 | 1985/07/08 17:02:35 | 4.7 53.712 36.274 el - el aldy allall o 55,0
131 | 2804 | 1985/08/22 15:15:46 | 43 | 4 55.214 36.883 wliadSil - el al)y sllall o )500
132 | 2813 | 1985/10/14 15:28:31 ) 4.7 | 4 52.702 35.516 bl l - ewlos alyly (sllall G 500
133 | 2814 | 1985/10/29 13:13:40 | 6 54.811 36.745 OleadSil - pewlian alylj (adlall Gur SS50
134 | 2815 198511{%29 13:42:13 | 4.5 54.73 36.517 Ol Sl - ol alyy (allall o S50
135 | 2816 | 1985/10/29 14:23:07 | 5.1 | 6 | 6.2 54.85 36.838 Sl il - Gpowlins alil; llall s S5 2)
136 | 2817 | 1985/10/29 13:49:20 | 4.7 54.593 36.584 Ol - el alyd,y (pdlall o S0
137 | 2822 | 1985/11/06 19:47:58 | 4.5 54.629 36.698 oSl - ol alyJ,y (ollall w5550
138 | 2826 | 1985/11/24 17:22:35 | 4.7 54.886 36.901 ki€l - sowliw by sllall w5500
Yy




sy | by, fooluy, g6 | slugs plej | Mb | Ms|Mw| MI| Long Lat e -
139 | 2828 | 1985/12/01 | 20:31:44 | 4.6 56.623 | 37.632 Ol - ks m
140 | 2855 | 1986/03/26 | 15:18:09 | 4.6 53.679 | 36.011 Dol - rleh ) ollall o 550
141 | 2925 | 1986112/26 | 17:39:39 | 4.5 56.192 | 137.004 oleasdl - plins ol u\@:;;
142 | 3013 [ 198711/25 | 02:09:38 | 4.4 53.07 | 35.672 Vsl - sl ald, pllall o 50
143 | 3024 | 1988/01/13 | 05:56:57 | 4.9 54.37 | 37.277 sl - ks A, ollal o 50
144 | 3066 | 1988/03/11 | 07:38:38 | 4.8 | 5 56.262 | 37.271 iasdSil -+ sl ) llall o 50 )
145 | 3067 | 1988/03/12 | 15:34:47 | 4.4 56.657 | 37.169 Sl - et alily odlall s 5,0
146 | 3091 | 1988/05/08 | 06:50:21 | 4.7 | 4 55.943 | 35.326 Sl - s Ay, ollall g 55,0
147 | 3102 | 1988/06/07 | 02:08:40 | 4.6 | 4 55.557 | 38.427 sl - s s ollall s 5,
148 | 3160 | 198811112 | 21:02:53 | 4.2 52.506 | 35.451 brkznll = peiassadyly calladt i 56,
149 | 3245 | 19890913 | 07:01:31 | 5.1 | 4 54.254 | 37.281 el e anliod eyl el 3552
150 | 3277 | 1990/01/20 | 02:15:07 | 4.6 53.291 | 35.987 sl -+ oaslias 2, slhall o 5,0
151 | 3278 | 1990/01/20 | 01:27:10 | 5.5 6 52.999 | 35.892 olical€il = (it Wi, allall G 5550
152 | 3284 | 1990/02/16 | 05:55:05 | 4.8 54.471 | 35.946 Ol - sosbiss ab; alladl i 58 1o
153 | 3298 | 1990/04/14 | 19:58:12 | 4.6 56.264 | 37.811 el - sl alydy (pllall g 3850
154 | 3305 | 1990/04/21 | 21:57:52 | 4.5 53.097 | 36.126 Ol - i a3l cadlall g 0
155 | 3414 [ 1990/08/18 | 09:51:41 | 4.9 | S 56.211 | 37.055 il - sl a3l ol s 350
156 | 3449° 199010/31 | 17:29:14 | 4.3 54.713 | 36.587 whigalSil + doueliisr s AN bul iS5
157 | 3528 | 1991/05/29 | 15:15:21 | 4.5 53.239 | 36.232 ol = ko el calladl o 5850

. 158 | 3544 | 1991/08/23" | 22:14:21 | 5 | 5 53.274 | 35.99 b€l - sty el wopisie
159 | 3546 | 1991/00/08 | 04:20:34 | 4.4 53.354 | 35.473 bl = o ponlicabadyh sl o s€ia
160 | 3590 | 1991/11/25 | 10:39:00 | 4.7 | 4 55.68 | 37.203 il - pecwlict alils ol uas 1S 5m
161 | 3618 | 1992/01/25 | 13:20:08 | 4.7 56.077 | 35.579 Gl = poawlind W3l bl G iS0
162 | 3657 [ 19920531 | 16:39:23 | 4.3 55.802 | 38.743 Gl = it &l AN o 5558
163 | 3676 | 1992/08/29 | 07:23:01 | 4.6 | 4 56.512 | 37.522 wlisal] st iy callall st
164 | 3680 | 1992/09/09 | 17:12:59 | 4.9 | 4 55.265 | 36.912 b« aticn s bl G iSm
165 | 3694 | 1992/09/22 | 14:05:55 | 5.1 | 4 52719 | 36.339 adil = ol sy sl s 5550
166 | 3697 | 1992/10/06 | 08:57:20 | 4.7 | S 56.486 | 38.378 sl it W3 oLl g S50
167 | 3792 | 1993/06119 | 17:01:57 | 4.5 | 4 54.87 | 36.892 LIS = ol W, AT i 3550
168 | 3796 | 1993/06/30 | 23:05:38 | 4.6 | 4 53.564 | 35.221 b€l = couabasralily callall g 1Sm
169 | 3800 | 1993/07/09 | 23:06:05 | 4.1 55.226 | 36.877 bl cpalbirally: bl s 85
170 | 3804 | 1993/07/113 | 14:22:54 | 4.6 | 4 55.306 | 37.012 sl pauslisbonlily bl e R
171 | 3825 | 1993/10/18 | 01:28:24 | 4.5 53.775 | 36.547 bl -yt @l llall Gar S0
172 | 3850 | 1994/03/15 | 21:46:15 | 4.4 54.815 | 36.852 Gl - sl @y ol s 5550
173 | 3875 | 1994/06/04 | 10:38:57 54.76 | 36.718 LIS ot R el %
173 | 3891 [ 1994/07111 | 20:57:38 | 4.7 | 4 54.456 | 37.513 ol = sl callall e
174 | 3893 | 1994/0712 | 00:12:16 | 4.2 54.569 | 37.695 it - sl a3y ool ur S50
175 | 3896 | 1994/07/23 | 07:08:14 | 4.7 | 4 54.388 | 37.406 Dbl - soalists alyy ol s S50
176 | 4000 | 1995/06/03 | 20:08:34 | 4.2 53.086 | 35.915 el - (peanlst Al llall s 5550
177 | 4058 | 1995/11/23 | 19:29:35 | 4 53.404 | 36.048 SEALET S gt Ll i g5 0
178 | 4074 | 1995112130 | 18:56:23 | 4.3 54.904 | 36.917 Gl = i alil kel oot S
179 | 4229 | 1996/08/25 | 14:17:09 | 4.2 53.02 | 36.001 ) « il dlall ya e
180 | 4291 | 1997/02/05 | 03:53:02 | 4.3 56.661 | 37.959 il - (palind il odlall ot S0
181 | 4305 | 1997/02/17 22:53:53 | 4.2 54.738 36.852 Wil - pewlins aly)) nllall o 35,0
182 | 4501 [ 1997/08/26 | 00:44:51 | 4.4 | 3 53.055 | 36.594 bl = st alyly alladf s S8
183 | 4508 | 1997/0916 | 12:15:33 | 4.4 | 4 54.106 | 36.868 Gl = el 2yl olladl s S50

Yy



ciady | Olaagy | Sy, @) | oluy, o) | Mb | Ms|Mw| MI | Long Lat &x ]
184 | 4510 | 1997/09/18 | 03:50:05 | 4 56.653 | 37.257 sl - ot byl 50
185 | 4553 | 1997/11/03 | 06:59:30 | 4.5 S 54.475 | 36.258 el - sl b, llall o s
186 | 4596 | 1998/01/24 | 22:51:56 | 4.1 | 4 53.574 | 35.906 VSl - sl ), el 50
187 | 4760 | 1998112110 | 10:06:29 | 4 | 3 54.592 | 36.076 Uil - cranlits 2l ol s 5,0
188 | 4902 | 1999/06/05 | 07:15:38 | 4.1 | 4 56.607 | 37.193 adSl - anlist @l sllall L 50
189 | 4930 | 1999/08/10 | 19:33:57 | 4.4 | 4 54.643 | 36.182 il - oot e, llall o 5
190 | 4965 | 19991119 | 04:40:25 | 5.2 | 54,405 | 37.344 Vil - pawliad 4, allall (o 50
191 | 5094 | 2000/06/04 | 07:32:27 | 4.4 | 4 56.497 | 36.412 liasdSil - sl @l codlall U 5,0
192 | 5104 | 2000/07/03 | 05:08:16 | 4.1 5479 | 35.943 Wil = (oaslich sl oallall |y 5,0
193 | 5150 | 2000/08/16 | 12:53:02 | 4.8 | 4 54.375 | 36.79 il = sl iy (llall s 5,0
194 | 5416 | 2001/02/26 | 08:42:19 | 4 56 36 lialS = ol llall oo 5,0
195 | 5486 | 2001/05/01 | 09:45:57 | 4.4 | 4 56.108 | 37.097 ot~ el a3, Gl o o0
196 | 5497 | 2001/05/11 | 09:45:57 | 4.4 | 4 56.108 | 37.097 L T T
197 | 5501 | 2001/05/16 | 07:24:29 4 52.662 | 36.261 olbssdioo pesaliaialili sl il s
198 | 5707 | 2001/11/02 | 23:23:28 | 4 56.636 | 37.539 Sl - comnlioas al3dy nllell i S0
199 | 5969 | 2002/06/22 | 21:32:49 | 4.5 55.529 | 36.476 OleadSl - eaulss a3y lladl o 55,0
200 | 59907 2002/06/28 | 19:27:30 | 4.4 54.12 | 36.256 Ol - plist alidj bl s 50
201 | 6031 | 2002/09/11 | 16:20:35 | 4.3 55.658 | 38.447 5= Ul R 05
| 202 | 6034 | 2002/09/17" | 03:06:00 | 4.1 54.665 | 36.905 el - pesadiu wll) el iy 8
203 | 6060 | 2002/10/18 | 22:24:53 | 4.2 52514 | 36.279 il - (poaalint *lyl bl s 35 30
204 | 6076 | 2002/11/27 | 04:55:31 | 4.5 56.329 | 37.277 Al - pecaliat 2l ollall o 55,50
205 | 6146 | 2003/03/12 | 00:30:07 | 4.1 55.388 | 37.407 A=, st Wil oLl . e
206 | 6153 | 2003/03/30 | 19:08:17 | 4.3 54.414 | 37.357 Lol = S50 i
207 | 6195 | 2003/06/21 | 15:01:01 | 4.5 52.966 | 35.705 Ll olSduls <S150993 Amanp
208 | 6197 | 2003/06/22 | 03:39:14 | 4.4 52.765 | 35.556 Gl ALl S i iy
209 | 6291 | 2003112111 | 16:27:46 | 5.8 5§3.101 | 37.573 Sy alBialuinSypetgl) sy
210 | 6664 | 22/04/1383 | 09:13:57 | 4.2 54.33 37.07 s aluiula 151509835 G
211 | 6704 | 11/08/1383 | 23:50:15 | 4.3 55.5 37.29 Ve Vgl 5,15 ) B
212 | 6847 | 21/10/1383 | 22:17:31 | 5.8 5447 | 37.13 abl; el G o€y
213 | 6848 | 2171071383 | 22:17:00 | 5.3 54,49 37 e e
214 | 6859 | 211071383 | 05:17:25 56| 5458 | 37.39 s —
215 | 6957 | 22/11/1383 | 06:37:23 | 4.1 56.68 | 35.48 g Bl Sty Antadss
216 | 6958 | 22/11/1383 | 06:37:22 4| 5647 | 35.39 Bl%5 orllall g slS st
Boaj) i glaa )
b gyl A 8 s
a9 zlyal P 2 T Mb
ema lyal il o 8, M
Sy gl Sl 2 5 My
il Jsbllong
sl e lat
Y¥



| (Gt - R) Realation

3
2.5 : ~
2
LogNc =-0.7716M + 5.4754
w, R?=0.9733
S 1.5
9 + Log(Nc)
=R | =
1
0.5
0
3.5 4 45 5 5.5 M 6 6.5 7 5
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IRAN KHAK CONSULTING ENGINEERS
Table of Bearing Capacity Factor Of Shallow Foundations

b N, Ng N, Ng/N¢ tang
0 5.14 1.00 0.00 0.20 0.00
1 5.38 1.09 0.07 0.20 0.02
2 5.63 1.20 0.15 0.21 0.03
3 5.90 131 0.24 0.22 0.05
4 6.19 1,43 0.34 0.23 0.07
5 6.49 1.57 0.45 0.24 0.09
6 6.81 1.72 0.57 0.25 0.11
7 116 .88 0.71 0.26 0.12
8 7.53 2.06 0.86 0.27 0.14
9 7.92 2.25 1.03 0.28 0.16
10 8.35 247 1.22 0.30 0.18
[ 8.80 5.9 .44 031 0.19
12 9.26 2.97 .69 0.32 0.21
13 9.8 3,26 1.97 033 0.23
14 10.37 3.59 2.29 0.35 0.25
5 10.98 3.94 2,65 0.36 0.27
16 [1.63 4.34 3.06 037 0.29
(7 12.34 4.77 3.53 0.49 031
18 13.10 5.26 4.07 0.40 0.32
19 - 13.93 5.80 4.68 0.42 0.34
20 14,83 6.40 5.39 0.43 0.36
21 15.82 7.07 6.20 0.45 0.38
22 [6.88 7.82 7.13 0.46 0.40
23 18.05 8.66 8.20 0.48 0.42
24 19.32 9.60 9.44 0.50 0.45
25 20.72 10.66 10.88 0.51 0.47
26 2225 11.85 12.54 0.53 0.49
27 23.94 13.20 14.47 0.55 0.51
28 25.80 14.72 16.72 0.57 0.53
29 27.86 16.44 19.34 0.59 0.55
30 30.14 18.40 22,40 0.61 0.58
31 32.67 20,63 25.99 0.63 0.60
32 35.49 23.18 30.22 0.65 0.62
33 38.64 26.09 35.19 0.68 0.65
34 42,16 29,44 41.06 0.70 0.67
35 46.12 33.30 18.03 0.72 0.70
36 50.59 37.75 56.31 0.75 0.73
37 55.63 42,92 66.19 0.77 0.75
38 61.35 48.93 78.03 0.80 0.78
39 67.87 55,96 92.25 0.82 0.81
40 75.31 64.20 109,41 0.85 0.84
41 83.86 73.90 130.22 0.88 0.87
42 93.71 85.33 155.55 0.91 0.90
43 105,11 99.02 186,54 0.94 0.93
44 118.37 11531 224,64 0.97 0.97
45 133.88 134.88 271.76 1.0l 1.00
46 15210 158.51 330.35 1.04 104
47 173.64 187.21 403.67 1.08 1.07
48 199.26 22231 496,01 112 111
49 229.93 256.51 613.16 115 115
50 266.86 319.07 762.89 120 119
YA
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Relative degree of sulfate

attack

Negligible

Positive

Severe

Very severe

IRAN KHAK CONSULTING ENGINEERS

Attack on concrete by soils and waters containing various sulfate concentrations

Percent water — soluble
sulfate (as SO3) in soil

samples

(as SO4) p/m sulfate
in water samples

0.00to 0.10

0.10 t0 0.20

0.20 to 2.00

2.00 or more

0to 150

150 to 1500

1500 to 10000

10000 or more

Type of using cements

Use type I cement

‘Use type 11 cement

Use type V cement or approved Portland — pozzolan
Cement providing comparable sulfate resistance when

used 1n concrete

Use type V cement plus approved pozzolan which has
been determined by tests to improve sulfate resistance

when used in concrete with type V cement

A
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