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INTRODUCTION

This report details the content and £indihgs of the socil

investigation aone for the "STUDY REPORT ON THE CONSTRUCTION

PROJECT OF A MINI PORT IN GWADAR"

KlSOjlban Consultants Co., Ltd, performed the 5011 1nvest1~'

gatlon durlng Phase 1T of the Gwadar Mini- Port Construction

Project Study from August 24 to December 2, 1979.

Subsoil investigations were performed in the East Ray

twice in the past.

1)

2)

11 drilling holes were made by Messrs. Boremaster Ltd.

under the supervision of NESPAC from November, 1974 to
April, 1975.
8 drilling holes were dug by Messrs. Incorporated

Consulting Engineers, in association with Sir William

Halcrow and Partners, in 1976.

The former included a considerable numbér of

'standard Penetratlon tests,-sampllng and 1aboratory tests.

The results are very useful to unaerstand the

general englneerlng properties of the soil at Gwadar.

However, as no detailed description of the drilling
and sampling methods was provided, and as the drilling

locations were along the ﬁéagland, approximately 1.2 Km



soufh of the'PrOPOSed MiﬁiePort, it is difficult to apply
the results directly £o enginéering study.

The latter investigation covered only soil classifi-
cation,'soithat it ‘can hardly be indicative of the soil

strength.

This report préséﬁts ﬁhe results of soil studies
undertaken as a pért'of”the’stﬂdy of the Gwadar Mini-
Port. o

The ‘proposed méjor structures are landing facilities,
gxoin; revetment, chanﬁei and-basin.
Primary pﬁrpdses'of'these investigations wefe:
1. To explore £hé subéﬁrface'gréund cbnditions'at the site.
2; To compile the ehgiﬁeering propérties of éhe soil for

‘the étudy.

The standard.used'for.this invéstigation was;the‘
Japanese Industrial Standard (JIS).
The location of Gwadar is shown on the map on the

following padge.
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SECTION I

OUTLINE OF WORKS PERFORMED

‘The fleld 1nvestlgat10n was started ‘on 6th September,
1979 and completed on 10th November, 1979,

This soil investigation consisted of:

1. Exbloretory drilling with Standard Penetration
Tests and undlsturbed sampling.
2. Laboratory soil. tests on soil samples obtained

from the site.

Eighty perceﬁt:ef the ﬁnconfined compressiOn teete were
conducted ét'theIGWadar.temperarY'labbretory to avoid any
disturbanqe of the samples due to traﬁ5portetion.

. The tests'of natural water content and ef_ﬁnit Weight
were also carried out at the labofatory. :Triaxial'cemprés—-
sion teSts,.coneoIidétion teSts, remaining.unconfihed com-
pre531on tests and other phys1cal pr0pert1es tests were
iperformed in the 1aboratory of KISO JIBAN CONSULTANTS CO.,
ITD. .in Slngapore. |

7 Elevatiens referréd to in this repdrt were based on the
datum obtalned by the survey works performed in a55001at10n
w1th the study | |

Investigatloﬁ works performed are listed in Table I.
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SECTION II

FIELD INVESTIGATION

Thezalighment of majof strﬁctures'of'the proposed.Mini—
port from the Set-Out Poinﬁ(S.O.P.) is 70 degrees east of
magnetic north. | |
| The drilling hoies'are located along the -alignment, the
most distant hole from iand being about 1450 m from S.0.P.,

as shown in Fig. II, "Location of Drilling Holes".

a) Exploratbry‘Drilling _

Eleven (11) exploratory drilling holes were per-
fdrmed:on'thé fixed steel pipe stagings. One Qf'them;
was for only ﬁndisturbed sémplihg.

'All'these holes were drilled by a'rétary-boring'rig.
.The déepest hole was 30.45 n and the shallowest hole was
4.85 m below the surface of the seabed, and the:diameter
6f.hoies was 90 mm for undisturbed sampling and 65 mn
for normal drilling with:Standard Peﬁetratibn Tests.
Location of drill holes were determined using a boat-ahd
two transits located on land with'communicatioh'3by'méané

of walkie—taikies.

b) Sampling and Standard Penetration Tests
Undisturbed sampliﬁgs-were'performed using a sta-
tionary piston sampler or a Denison sampler.

The thin-wall sampling tube df the samplers was made
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of brass and had an inner diameter of 75 mm and a iength
of 1.0 m. o

Many shell fragments were included in the soil at
shallow depths and apt to remain on bore hole bottom. These
fragments on hole bottom were flushed away before sampling
in order to recover sufficient'lengths of’undisturbed eemples;

After.undisterbed sempies Qere eealed with peraffin at.both‘
ends of the-thin»wall tubes, hey were carefully brought to
the Gwadar temporary laboratory, where the tests of natural
water content and unit weight of soil, and unconfined compres-
sron tests, were performed

The remalnlng undlsturbed gamples were re- sealed w1th
paraffln, well—packed in thick foam rubber cushlon to av01d
any disturbance due to transportatlon, and sent to Singapore
by alr._.

Standard Penetratlon Tests were conducted at 1. 0-m
intervals -in ‘each drllllng hole except at depths where un?
dlsturbed samples were taken.

Dlsturbed samples taken from spllt tube samplers of
Standard Penetration Tests ware packed in plastlc jars as
observational samples and submltted in Gwadar to the Assis-
tant Exeoutive-Engineer of the Gwadar fiehery Port Project.
The results of drllllng are summarlzed in Flg III—l'to 10,

: Drllllng‘Logs and shown in Fig. Tv-1 to 2, Soil Proflles.



iy It Ity T - : ., : K3
i B . — S ' : — $9Z - FPE L FEBIY
§ S . N S P NS EA AT &Wv 6=d —r auty Auah puy | TP 00010 mios autd AHISE: . _—
S / i } - spps |Srooueboucy st puvs : _ - F : =
. ® . S N _ . w :
1111111111 .ﬂnnulnnlnlnlullﬂ h..w. £ Q.m,\\wv. a-4d 7I7 ; 5T
o N D iwpRs 1
N OV SRR D O R EEer E 7 A g s - : _ . . gr L ot EET
T . - ‘ . m 42 MMN\\ ES kg 3/ Ames |- me +G@ Y AL th Imﬁ
: b [ " [ I R S R e T A
I R S [ SO £ S P F| € | gt : R S E | -
.ﬂ. . \N\ v ‘Squzu bos} -1
. @ - - - R L Jals ..wtu-hw m. us. B “
......... oo A T T e eersemme v ol
i _ | P |
: A S Sle=ids) . S . . - |
R et CER PEREY EESTE ket ‘ —= are IHOHL T 43S 1 eqtta 778 n0zy wozb ot "
8 : : \ S g | mwbao ..mmmukﬁauuh . : e R
P - = ouss  Kuipnyou] : -
R IS JUUNURS UEURUNRIE DU PRSP S x| 81208 ] payd ) : . N P 5
M 72 FE§ | asee7 fAbisAg a5 =y OF¢ 008 + 96 - 8
— 3 3 .- oo p wn._v L T . —
S e d A i & 12l oL —d : . : ar | T ] . :
i GOk vEq | taag | A1 SRS T
- . | “f_ g—ig| | 47 B g | yo casdes =] - F :
Sy Rt i S i s Bt = apg | OUUF Ken S puoe e V sgouasay T2 . T _
_ _ - IR L an m 55 _ P22t G0y - aFS 4 0 T
TSI DRRRN DU DU RS L ke A AL SR Al oy : fatb - Aejo Ayt b
. : : 1 75 : = _ % - - =
= e _ﬁ 4 \N 4 rogdi58® _ - tes __ ystmg H T - | ¢
: : . S U ad1saparfybry Aa 4428 7 . ;
........... R A R B & e oop | THETHOA SamA s 3 3
L . . w_. w\. sp'L : af . : | o . i
. . T .w,\ ez @ i—d : . , ] A . . !
st hAibLE EELEE LEELEEIES - ] 7T a3 : b i
B ’ H 72 el .. [ Ap | . ‘ B
. . . Ly wags 23 o0 b . - B
| - I : . %2 ﬂéurwﬂm /134s 4o . N ) Tz
S T o T " Yoib et AR 1A : -
R Lk BT R B . feorsauvnt soodb yoip L J : 11
) . “SHoE Auvk EaIpniany | 25T A, B Aed paos ANTE ..i.QLm e+ 9r7 i .Qm. 7
L ™ ) i nT . - - - - i [ - ) ) R
i + . - 3 ¥ R e CTRA . .
: z - eagt|wo0t {wot Pl & : i
08 ow..... 0E .o.o 01 ) u,% g Wq .W Wu 2 W S W .m mumu.. Amu m Mﬂ . M
{oner—N ) e LA It v~ S & o2 | § 512 5|8 1"
o ._ R ZIFR| 5 > 2 W o a 2 s | 8 135
AuBnoRy (8107 10 1581 uoledsUsd PIEMRIEIS = 22 2 _ . 3 = = B
(  — ) | YAVHAS M iRy W — Sige] e . . .
Tpi6f JE af 06 100 :%q W af ¢ ¥ wpewy - I-@ ON WAL apH
S AdyLed o Bujug jo adf] LoFLadd  LAod-INIH 2vaymd-. yeiog E,.memz m
. . T . |
S 0T ONITIHG { -1 "Old |

s
R .\n&“ﬁ»@ai it




LT 3 ded
Al
T A A e A B N 1 ” o | fueg] o jpaz | N R
- : apiad| - | (7 17 T . g PV 198 ¥ ygzgs
............................... vE “2|oe m\& 9 m .w\«q\ : uﬂmﬂh} cmww_ﬂa puos sulf ey o T
- L : : . Coeg Lol : .
i ~r . x4 G/ /2 6] — o 3 . : : yava | \Q}.% N
i --------------..-m.«.& ........... .m\.m. <3 6-d st el §aLnd auos u) punod cusa : i......r | BT
- 05| wos [piopy %172 |9 |228s) -4 twwww o4p Swpas fa718 40 -
R R R ity R ek A . . L e
R _ : _ Aahvio 'pasppltoci oo v
= “{~e AN L Gl - d FHE/ "2 v\h%m..w__v\_ e : ey -
S PR ,I----.. ....... e RO - sez/ | ydnoyr “snoausd |- RISy | . . il
- : . R R : | spre | -omey  Apmiswap | STEEEE BN o
Lu||||..||.|-..o.ruL.....l.--...||..|n‘|n‘. ‘F\ 2l T & e A4y g g Lorer b ‘ : - _ ) o -
\ . o N ) - T
L. . Y . . SRS T -
X o gz (7 N hewsazis 81 pubs ARERR _
R R Rl s EE R : . g e/ . : N R i
- _ \ 1 s | S T — Lol gop L 096 voses 4
(s-u:l.-..a-nnl../..-..-.--..-., aaaaa . S Fod rsr0 |- . AdeA ysinig R —5
o T s@ 1 : 93 1 yeed = -
................. RN T S L @ ¥ sa pd |0 yug | I | -
. ; : > . : . ) idnleniechobe o)
| ,/. ] - heze gz } patupljosus? [idfA -
Sutih REEEE EELEE EEEEE SE U Rk _ . a4 x -
B \ - . , : _ : : 3. 96t +o99 +ase 3"
A -.--i----1--‘---,...-3.--..-._ &€& 92l o-d -.w,,w.“ Qupas fa}18 agoubije | 25907 sﬁw& pubs ot |
o \ ¥ F 025 P Bututogusy outf T Vet My i B °
................... 1-_.1./:-: i m.._w.qm 509 | Ajewadgxs st pusd . : .
: . . ) : " e’ v Losp Logiy 3 6
= N Tezql. .m..n ». adif S puog el | Aadt 1€ N 040 TILH ﬂ .iL
o deede o JoN ] RE ook : knjg wog,  APUBS fr— o N
. : N P S S et 0bE 148 F ~ gL v F
B : LN 7 A2 3P RN Y . . o . 1405 Laib x?._.u N
.............................. . =25 .Q.N‘.m . vw_mweub Adop |usimpe |- Ane F— e
i | | Ilosz | = 4P wpzoz| 1 . | -
_ dn sid _ L o L
i el | o suisubust o1 - B N
— Lupwt urwippusd - ] B
I R T guduBOLF AT T oV ubs . . g loas i
L ] S . I R A L T B & R R s o
AT i) o e . N I .

J 1 aRR I - wn - "
T gl yee3) Lipge | 2 & o= | & o3 & 2|3 {&
RN Pageeg B BE 3 = g8 | = 2 ala| 218 |s

& 3 & . = - i = .
kisroo0y BI0) K 58] Uouesiad plepumis 8 gz £ 3 | 217
~AisAoJey 0] M0 JS9) Ltijenduad plepURIS = GRS = 3 |
( — 3y vAVEASTH g = 5L ER -
6467 ‘vz 0l 2z 435  @Q W 4 7- WeAs]  2-& ON Taquiny BiCH _
AAYLoY Buiug jo A} TOFL0%d - Ld0d -INIH H7CFRD  1adig o auwey m
| . o . : . - .
| Sy 501 DNITIea 2- 1 D4

.wm.mwmmrfm




:‘:......w...-...ew.m& . ‘
8
lllll adaiads EIE R T R L I : . 3 .I.Hl
. o Feg/ L5000 Lse e —
) ) Lo o rFAEAEs n&%ﬁ?.n\ .ﬂﬂ“b o Aadd aHs ] .m.% 37 N
Mn\.\:..-i-..-._----:---._ 11111 1 _ FIOE . P42 H %Em hokojg E——1 i3
. : . . . ] . v - —
L do uryseaol B2V H 6 R var g | 7642 d I
SO IRy Al Mgt LSRR R $ : .\\%,.v, d sée : . : S— W
R | o . . - ) | -
R T __ AR TR P i . A . B O
,.._--_-u/w ............ i DR . I : sraz _ o c b= =
S : . ‘2407 SO ] =
| » : : rel &1} 280t d - 4 WMM o _ N S
55z’ A i el R R i w.@E usym Ayo138 : : o g 1z
g - amg AR KAt T YTy (292 s Wb wngoass —— —
s Dt T (S LS (RRIES SRR - L 5,92 L . —
4o . sz 4o g4vd damo/ : N B I 9
TTITL .98 kem 2dap 27122 2T [P g |22 | 2k wy dkoys pows B e
............................. i . FI5Z . : —
T~ : . Senz 2405 S?quasay : E—— .i.mm
| S ., S I I N MO i PP P L — -
| P T : y S—— ¥z
! T SR 2882 . I .
‘ SR I e Lt Lo B % ey —d | syee . _ S AN R . N S
, LN 4 o - 2 SERE : _ . &
_ ) T A AL =R i _ - : _ i
| _;---.\ ................ R IR e G CtRjed SRS o
R e . isez | cousk a9 oz as i N B
i I.I\Iv.\ll:.l.l}.lw. lllllll [ D - &7 |“.\ \\ Qm.\b\*h.ui& srre ) ’ : Illll ) ’ ‘ . —
| P i . St Ausnazad 3400 . N T
- | " acoz : . ; -
A 8 ot iadlin: o N DR §% €712 FE291=a | ‘502 T : Y s § =
- _ g 2uvdd0 padyy _ : - B
= ~~ | 54/ _ : : =
e Li| 47 ot Ve 3= g . . .
| S ECEE b / N PR BEE 101 4 | 516/ | - rssey Buruipruon ‘H..>IP_._ : et
| . | \ZArZAE L e _ | —— _
-,--------.\&}_-,ijia_:_----__.w ¢ Vel ti-d | 570 : o —f _ -
. N7 47 | Ayans ue sarsayes ) 1 N
N TR P74 v b A, § o —~— .
-\ ............. S ahs LS ng peiepijesued jlaM - _ 7
= : . 9/ . : — — - =
S G/ | Z7 %/ 3 31— 4 .V\.m\ . pUYS W F
P A R it ints Rttt Y I e suiy furuuippuoy| : oo B : . o7 -
1 RGN : ;
- _ - s gy S B
T 21 3 S 1% i=d) 5ss ol -
_ ) : e ] g
ST . FOE B S —
R TTO L. AS urR EAON | 3 R L2 e FB/ B _ : _ =
S Rt _ A TA AL 7T v sl _ L e - B
............................. _ 4 | sves _ : ) S— —
e " . N Syam Tawrar: —— $P 2 : : —
N T S5 SR N F A | T e—d ey - _ . ‘ e e Sy TV NN YD 7R YV
1 N b ey | 98P | fadl | e ayrg 1l K
It . . . . : L2 . _ Asap |eseetq = —
— peeta ) | ] T EE e Lo g | pis pRaepLfoSusy Bpnu . Aaptg |00 )
- _ \B r | srue .nE.«..EE.%EE?S Jiva S L : -
= il . ’ . -
... ~ | pme| | VT Z e 9—g 28/ : - PuUl .
_ . a % _ 1ol Ajawadgka & pups 2 Wit
- - - 504 —
._.n..ll.l ..... OF _kwye oM . i NI o~ 4 o p -
T b g T Ae | ewts B g =
.-----uyiﬁ------u-..‘.iﬁ. Y .«, PTd s . B
] - _ S , — 09/ 1094 0ge-.
‘ S D /.1. o] FSEARAC 2 Y] MﬂM ‘Seusmbde/i | #4148 | Keib | Lpys Apueg | _
/,_ . 1| - - 1oUs Jaim pazied | - Kdssh Wsinld . B
N e VTS T s 137 ‘24192400 | a3 pyiag| A4 . -
shaht EELEE EEREE EEEE R SR EEEE _.u. R4 YT : - - SS9 - 929 + 924
T _ ™\ _ : | es] | 297 E | e Nﬁ hosh Logo. fajis _ P
. . 1y : - ) yelhg | "o .
r..uu..--nn--lu-;--nllan...:.../ﬂ...-. . — 92§ . : ] =
= _ \ sé % L _ : |
....... o N T T N 7 R E At R I Ajoras | , E— _ e
» . . _ R reye g PTY do aAiSayas KAiasy s x“\.‘. Ty
RPN GUPIINIYS DU DR P do-2% ~ a7 % , . . ‘ ..r.ll.wl .Iil
B : . o 4230 W@t 02 dn . — £
| S SR A S SO [T 0 (WS wmpewt 12 542019 o S - I
1 . ) . ' R Hrews puv geuamdolt | . 7
: I T 1 1194 Yam parted - T i
i _ ‘ | : 2ipd ewo] SR UT SR fa] Rarh| Rl | pive auia N s
. : -bojt prye butemjuap C |ysimg P u A FE O F07 + 5S4
AT g v 0z . * -
i, 1 ¥ { ) . . w g iy R
05 oy ex 02 01 W) 5_:;_:__...%&% R M. £ % ‘RZ o ”W = = dm. mm &
TTENRA—N ] juogt yee3) L) oF | F g 2218 Bl &8 58 |°
S iad swolg) SR | 3 = 8% : a al 2 _|§ |=s
: ) @ e . =
Kiaabosy 807 SO0 159) UONRASUSJ PIEPUEIS 2 3B & a | = | &
W o L 2 22 - | ER N |
{ — ) ~ VAy®ess M ARug  w — 8dey __%3
267 T OF aL 92 45 Rg W 7z 7= Wgeng | E-8 oN TR 2PH
AdyLox  Bujug jo adh) A3 Laxd 1N¥ed-INIW HyaYMO  aloid jo suey
A -}
D01 DNITIEG £- I ‘51




....... 577 a8wd
, le
i L
.................... YT futpitad 4o\ puz _ o 02
— . . S : T S#G/ +5h I+ 3LV
R S S NS SR B 2l\d/ 107 | 28 (2—d .M,WM\ pes aatsoyas fybigy | POOH NI R DR e | 1
: / . 01 :,Mn p— Y - B
oo o 8 : - X2 42 , : V
....... _-E--:\}-----l..i---m__ 0/ {210 {1~d |27 s _ - o
3 ’ a7 [ L (22 %27 : - |
;l:ulll-lnn-lufﬂr.......|..1..|-|..-.M, Q\I&...%\R.\ , 'wod ¢ S .
= - : [01G0 343 I
. ] ] ] = SE 77 wadf paulv . . ]
R EEnEEEEETE E.MA./...---.;.& gl P24 d Sr7F ) Eaduus 3109 Mol . . SR B 5t
- | . T oy 9B T gk T T B
4 : b
] VT R AE st E -
— . - whtpay (HsiRtg b e -
e . . —_ SeE/ . - foe — R
| e IJ\ ZI2VEN 7Y e : | a5
- (e e R R = | F
il bl Rkt il -31/---. £ IR S7E7 . : : .‘ G
" | w Lo S .. 4 . | B o
..... ..-'---.-------------.-—-t.\«.. % £\ 5 57T N[ pISnE ) PUOS 32U s . T 71
LP I’ L o S —
S R R S R ﬂ- o - | o k=g K
A B B ‘/m 2l btrd BB yesauss ybuy ] S St
By \ . R " N | s
. « QL3 0 F | E—d L3P0 e Y opg + 00d Looe/ 34—
.............. L--------{iﬂ.-._ %% e 27 _ pETay o s 7 o w R MR A Lol O
- ! sl | 8 os lisinig : B
it ifabis Sdeiaily it Eielas -t we | . | atos . — 5
- M - . 5T \,‘L.u\f‘ ......
e N T Fle e - d ST ] . .IIN..I
o f ‘ b . : # ..!
........ S I N 7 M\..\ 0g, | i—d- 22} . “stuswbesf : 0] II.
....... . 17 » Ltad TS Jeuaio2 M. - d g
b o= s Lt EEE L Bl L ) ) o7 ¥ b 1 ) ) L Tlm
s | O perep ALAd B o _ e
RS P UIPEPIDE PSR S [9 DR .“Q..W ) ‘ .. N e |_v
- | Rl m spes i
I e R L i B e x - & .m. A . ||m|.._
B " ; ’ . . ) 49 Gl z ] P»QQ_N —7 . L )
: ] o | Fod dn puvS puis puv. . _
R EEEEPERTEY PRSP ---- 002 - N — ~
: . A stuaw boag jjoys o Aaid pra . ¢
i : Hied & : ‘
I DRI DITIRE J i R TR g1t fuend toadé HHM -
) : . oo FT
. — ﬁ?ﬁ&%&* \\Uh\h..\m_cﬂs Q“__\S ﬁ%%ﬁ.\. ) .%&.\Q.QQ . ﬁghﬂ EVIEd H.. 7@ Q.ﬁ & %&_ / -
lﬁuﬂ .. iﬂuﬂu - nJul_ s l,..,l_u . :”a, « me - . . - A o e . . . r—
s ooy 0w oz ol Ak el e g5 g z el 22| g m. = g W &
| T wotwes) Dipdl = g g% | & _ z | FlEgq°
_ 1 aag smog] 2| BS | 3 = 23 a 2 = 18 Is.
_ S Wss T A 2 2y o IR et e
Aionoa8Y BI0Q S0 1531 UONELAUAd piepuels m. 2 z = 3 _
( Y Tvivkas H ﬁm.“.m_m. W T T Gge] siem .
T 4247 T4 pd k494 . WEG U L ef7=TT 0 uvoneadj | p-g ON T JQUAN B0
T JYvied i Buwg p WL T [oFlodd 1¥0d-ipiH ¥YaYME Wdlid jo auRN
S | - D01 YNITIHG v-I "Oid




m
H ...... 0T """ a3ed
B ot
SR Sk Rhi REhbh Rebbh Rkt | . | | Batiitad o0 puz | BT
L S A el e a~a HE . N AR L) == M SA S il I
g g : . 1 yeiniq — B3
S U DR & w72 s=g 2] _ kMol g R S B
£ 1 //J-{------..--i---. : R . e T
- N . : . Lijpuotsvoss . N e |
z 577 : . : I
L e S N S L R L I ...w\.\\ popnoe] 20 (wa$l~ | |
- / _ : . es3) 540/ puos suid R _ aebaatey H
g . 2/ 21 2| bz \\ll M.*Q\ ) K ! L_LUL ) w..h,n..llnl. e
[ ;ORI (. - d---- [ . i . YR R— ’ . E——
| . / Ree = I : — ) : 01
I b RV AR : - of _] T
e T TP | | - —
- . —Te T 7 h,.m gl esgea Aivbin | gpiee — N
i ,// - - .,M\.% wnipay | Koud | HE AREST f = 062 1+ 08¢ 4 9k m
. s elelez]l 2 [ p- | F% 1 st ] - F
R LTT TP i S SR U L/-! . 7L | Pepapul ! spuewm Yoruzaap .Mnu..u.w. -
_ . ~— Z
- : , -dost 1S fo ya0i8 : g ot
a 7 P -1 @ — p o . — I.“ [
S RN RO OO SN U 88 P71 7 AR A N i | |
- \ pare A B | N =3 | N &
.I.l1l..llllLl|..Illl. lllllllll e A ' - 20 ; pus —-~f . 4 » L o K
5 ST o A I PPN W o i T A AR
. e | 2-d | 325 BAISBY)  Apybrir | Aasp |wsinsg o
L LoLT TT (SpupRp PRSpRp RS P ' . 7E : _ : = S
2 _ . H{ #LE€ ¥
: . m /- %8] . : wt? ez | B
N A N e e | A : WE N uro wost Buspriours _ 5
I st : .. —p T T 240 peoS gonw puy | : N . e
. i it s R Rt Tl £ 177 A2 Y spuewboag 1245 Auvil . lnm.
................................ —— g -
- : ‘Ceuswdvif | acers T Taaf | puvs : |, [
‘ : 11246 Aubuysipn | Au3A | yang Couid YoaEm| %9 1087 roe s I
[N ETT () i3 07 T S T e e - —t- R PR weh . : : .
. mc. : : ’ q‘ ] I E ﬁr‘. IR [IRTSI R L} e o]
0 oy g 0z o IR _:.W&%m.. < ww . m & |2 o =t -~ = ¥ | 5 | ¥
eA—N ) wor yeed) T e | 2 o% g ! T m B |2 |5
. < - 28d SMO|g w o 2 g m W s S o 2 2 ~ W .m.
- - - .- m (%) m 1743 = . X
. . et (721 - .
Kianooay 8107 0 158 WOIENBURY DIRpuEiS 2 22 2 3 e
5 : T 3 - : 3
C = ) viveas AT ORG. W = Oml &R
dLbt 51 L Bl 43S BE ] __23 W b/ - uopeass  F-g4 .cz _ 1aqunN %x
Adytod i Bug jo o 173lodd L1¥id - NiW Avavme 3 Yoalolg jo Uy

L e T 50T DNTIHG S-TOH 1




e o Sed : (e
- @i
S T [ - D P (DR i
,.|A-|o||||||1||||1n|-n|--|-.. “. Z |2/ .WNM ti— d .Quw.w\ : pdey L1248 EWNE . I/ 4 Op'9 S OCE/ T
- 7/- : . . . 37 . s — = 51

sl : . . . . R

RO B Ao de_ i hpelailes | eF oI~ FeT7 Y dusdues J3fuM me — B
R S . w7 I e —— . =
'3 lll!l-.. B EL£ a7 SEE7 e . FIEENY Aod® PUD S xh_.._.m ..l.l‘l geZ To8 B/ Lgb P’y Gl
,--...:..----------------._--M--.} . .mam T4 S ysrumadg t S
¥ Elee ] é ..wv? | | T
: -_.“.llll.. llllllllllllllll ....l.llw\l.nll. mlm 5/ E7 .Uk_“% \“LQB h..‘.“gﬁh_ .... ..I.Iu
. : X N 5

. . ® T I VRSN . . -
aEEE EEEEE EEEE PP l----x.- U Bg I I A P WWM“ - - : | Hids | Kedd | 7S Apueg o EEEE i Sl o
- - . O ST : | Aevg == 5T
TRRnE EEEEE PR S EEEEE PEETE /.---. bl E1E 9 [ 9-d .MWM . BUly puv | T . —— =
— : segs Procuabowey Stopuvs : . o “.thuh B
................... 13 Yaizle] 72 is-a 2£97 _ N Sy -
= ﬂ 284 % — — 4 —
. . | ! b_s9 : : : )| e | o1
e e  EE T I __ - b - - o0d : mull;m
- ! - - ‘squswdesf piays : G ey | K

lllllll £l Z ; - ¥4 ) ’ S = |-

G ARht ERERE EENRE PERRE B x-- . 2 4.\ b-d |I0L fvuorsporo Butpniau] —0——

- ° . spz 1 A . =1 ]

e d Lo Z21e | - 37 L e TI L
R T BT R P g 7 1&-d » wnipay - AodE ijts - G5Y 4+08L 10869 ’

= # 9@? Ajivuoispass ysin/4 - = — N S

: AN £-98 : o YLy - ==4 L

SYNPORD ONPNS DS ORI DI i pivs abis wnipala M : — A~ —.
: : w - | 927 : : ’ i N AR | , ) .
I 54 S TTE g | 2EE _ _ 2706 | Bl | em AT == /¥ 19 teviA 9
R IS DS B do___d__ _ N o - : . y 1 . B
i s } /. : g RES MMM 1 11os aaigauso Ky gsmig -1 e
..................... 3 ..r e8| : o 28 . . : : l..m
--1-_--/. . . oo b . oo — il
S R VU IS U B AR PR PUDS WIS yaIE (1408 ?ux ’ N lw
37T . ; 04 7
: i 182 : pabenlrs - _—
§ . : . 1 | +=98 0 < S
it Batatadicie Sl il Rt iy : - o0’z | gt ez dn siusw bvis . : e B
................... i _ P45 4o sargyquend foib — = | K
. 1T Ty 00 ‘ . gosib Buipnjouy o oppal =7 o - . .
B . ] ] ‘ . ‘ : I ] T 3500 \ 5 B ." . . B . 141~l..
Tl i T r 7 s R -\\w*nﬁxgﬁw\x : .ani, .ﬁ_%@ puos .?s::m, e OB - PP L 022 47
T T T J j " I - : - L o R Rttt sy SRS — i
05 oy of oz ol e e e _ _
_ o : ! wop L] & [ Q@ o - : —
FE—N) o [wotwed Zicog ) F 2 of | & % Fl 2| 18 |E
B " Ty = ) &2 2 S | Ft 8 {F
_ dwoe) 85| S w SAREEREN R AR
Ki2003Y 8100 X191 UOieAAA PiepuRlg 2 g B p 53 | 5 13
. ) & < F = 3
(= ) VAvend TR WIS TG, e
6247 SZ ol bz AIF T wEq T N o
N ? wa u _ 2?7 -LoheA3 7~4 "ON TGN S[oH
= Buny 57 g SR s
AdyLod : Bujug jo edhy | A23Lodd T LYod-TNIW IVAYME T jasloig jo ey

e | " 5071 DNITIEA 9-1 B




P ——.

- e e s

TTTT T aged

e
I TV N : | Te
! 3 7F( el [07 | % |o-d (L FFTIS | Rart | PRET AT AR R A I
............. TITATT e : . | ¥z : Aazf sumas 07,
L /e : : 2utd Kaoa puv - - A . il -ucu. .
- ) 57 . .
........... .V.ﬁﬂ----. N LINEZE PR P TR ,www\ Snasirfoutoy @1 pung N N
- N L ogy lases Lopoz 4
™ ;
. . L 110 AoiB | 415 AP0 == - . : .
.............. L--.--,IVA----%& S| 2] #| -e | L vas PULS U YSIM 4 Venmasgt | e h“|l.u__ _ . e
B B . R YT ETIPIETTYIE
N, . ) whipa i | Aol /e = [—
......................... O R W 2 pos susg |“TH R A
B / & 100158220 uipnjour = A
) @ : : .
] I ;L_& eV # | 6md 204 418 fo — 1,,
. ) N ﬂ
o L . ) ) TE——
LA ) : : . . \ B o1
3 e 1o / EErI e IR o s RO A M Ae I
: S {777 ) —o (SBE/ | PAIS24s0 [fusfp- _ ta : —— —
AP SAC S SO I AN emd 2 . ysiniq -
- R o y40d b vl
it s s kR Il l...\m|; ! Q\.\ N\\ € L=d . EY BV =T
B ] . . e £l
D T R T sl e e~ (2827 , ‘JUP fuso
17 : TR -7 ‘ | it 2T
2 W 4 STy datem bty yaim ] el
||||||||||||||||||||||||| |-o --..m,\ .w\ ; PRI h..?,,\\ ‘ ST T . o . :
- L 25 o e | R -
[ Ut e 4 vy . ’ L—
- , 1% 2o b o1
. e : — —
s [ 77, F F oo SE5 | S ]
ittty ety ety Rinbuiats Rely ---ﬁ, - v #=d CFb PUL 0e@ UIPMEFG - 3
8 C. LI REY AN p 7] Pos e yum i N
S ooz AR Gl a | o« | -
- 284 : I - R
5 £~ 48 -
|||||||||||||||||||| PP S 77 L .
8 I 1108 maday B
. T TE=4 3% : ‘
............... ----,---I.I-I’f PSR LBEE Y iiesyes Agdiy - —
B - 2¢s _ T 9
: ' A 2748 Aadd [
ARt EEEEE EEREE e R - iy : . ] -—
» M =t Lo 2s ¢ LUBIUOT tw.uga = -
S SUD S SO LIS T BRLE apom ysy yarm Yed "
— 64€ | _ ‘ i v
T 1L o . . -
.......... et L e ge e ‘suswfois o4 ],.I.m.f ma
— ) 1H34S 40 gapapuond - VA =
B R AR IEER R .hqth ?.%wki 1406 | Aoib 7§
A S R N SO DU | . Lazf | y4240 - — — B
- . . . - : r.lnl
_ asdos 1A | pubs oUid Y L o0 oo & or? §
T e e B N SOV SIS S G S APA L yaed T @Q e .
¥ R T o b oo - P . ey . i ) . " .. ..
05 T oF - o8 e 0t o _fw_._. e..:_l.w..;..mﬂ_m.m.w@. .m_mw. T 2F o L=t sl 3| ® o m
{&RA—N.) B A L S = & o2 | g £ slg]l =% |8l
o Iag smolg e ,.n.w wm 3 % m WM = o & m s g |
. . . C : - [ ¥ o) ="
£188008Y " 307 X0 158] UOHRijBU3d . piepuRlS - 3 22 2 372 3
- ﬁ SNTUAREAS L TG WU WL R
426/ 22 ol 92 494 T ®Eq W T @7~ Tonersg 2~ & “ON JE T VREToVR
AMyLoy - Buig jo k] T IoFTAYS INTHHYa YA

| SHeuRy

L%0d INTW T HVETAE T o o ey :

507 DNITING Z-1 i3




TTTUETTT aBed
B
S ERRET A R ] Buyag Ao | puz . BEE
.;/ . N A 2z2—4 Ry g " I ok e - S8 +FH08 4 SL0E
Al it I Sty i el Bt Bl : ; 5700 : -5 . » g e ’ 08
. : . oo . ——
- : - - S5E2 Afes ¥ Aakvyo -
........... \ 771970 [Pae (2= d |y 5. Aisp | Aavd (N -
‘...- . g ; . .m.-\ o7 ..\\..QM.\MM.QNIK‘ .“__“..MM . . ] . .lu
L fifuite Rl S S e Riniaiel b -1 R ant " - o ] I
mrl / . SHLZ -
...... _---..---,v,%;--:--::! EO1101.6 0o gomd | crus . .
| : : _ - — ] P
. - ) .. . £ o/ .%.Qm\..\\h Gi—d i ) : : L ’ — — = B
N R R b \ S EEEE EECES RECEE B _ r 5092 _ _ _ - 57
;./- ........... FrEezg =Y Bz -
_ ) e el _ : (e | 53
lu----------..//f.-.[ .......... B2 6 VEke 91— d ...v,mv\_ww B - E=3 B
- 5P €2 - : [ ] -
] ; e A s L L wngrags ey g B o L
: 1 _ . 11 - i B . . S G ve
. " | P T Vg 54 ﬂM. 44od  uzddn aypur | . - —— -
; - \ . . RN _Anerosdss pauippuas : R N 3
o _ T e : BT 77 7 O o= FoE _ — |
. _ ,-.-:w{-{}/ﬂ ............ A 2B T i spz ) 87 puvs auid ] : -
_ _ \ ) : _ . : B s 7
- A _ - shoz : i -
------n.--i.-.a..\w ....... .---u.--..N\ ary h“qm\aw 2i— 4 - sr02 ._uwhq_u:s.m.tmu HaM ] r..mw..
i 8 | (T B0 g Y o | B
........ _l----_l/,!.--.--..---.-- S Y ‘ ] T
[ SN . _ | rses _ B _ = B
-I.rrlnu..l.;:ll.l\o |||||| N 21 @ m Fe/azio/— o oy ' |
8 _ e _ : v N KT
o .l/ £ 6 | % 08 6= HMH ) . | E—_— —
= N o ~— $$9/ _ et 24/ LogysrLoa9r 4
INPNTS RS S I .-f/-..----. 4 ..w. o Vo) e=g L sres N YYWEY P .&cﬁnn | Aadd 1168 = — g S
ST o - a S feor
- / Q\mw_. oS/ 4T sumEdS Apuss. wnipap g EE |
........................ L R e g Vo At sa1sey0D - ] - B
4§ \ : _ spbs _ - G082 +I9¥ TP/ 4
.r..---------|----|1--:-1.ux--. LB 2l L-a |y, C wmipay tub2migl T [ . : :
: O : . . : ~yavp o2 - x“_‘_.\@.. . Bl
= \ e | SEEY e Aast . : -
................... Jemendot] 21207 9=d L sy it g an/g |
UL . R —— 3
- ! zp2t | pur snoauabowmoy . A n
- L i | e hﬁ | | ! S v |
A R R A e Y 1 o , T Tt ——dee s ee v+ arel 1T
- VNt s | outs A4es pum |35507 lotatg | puss sis | AR Rt i K2
I PR I N T 1] \.m., \.‘N \.m, i) ....m,!.k L sy Bt T B PUBD glusw o )
9 __ pooy B4 11748 buminguoo | W IR | 1
_f Q.m!nh_. or9s . | eS| Aaud FETE N 9 o5l T 0801
5 _ 1 ey . “M esiag A1)19 o1
N )---Q\w Gere s-4 | g [H98. M4 L —— -
| 569
| VT EE e —— -
lll!_llll||Illlllllilllliullﬂllu . . . s
- _ Vo 1 spL _ : 1. R
. Rroms B o o ) 1
.Tﬂalqllllnnlii.lllll...|||...|IJ..A A . : - e came.
| § M. e | | K
mEET A ] E .
il Saledde il Ebaldelde Sl T : . S
‘o — [
- | .
_ ' el | 77 i
it bt R EE EE L e EE 285 g ——
= g $6% a4 I S
. 8 B AT N e IA1E5400 -
’ . : 1t b2 ¢ spuzdom, , = — =3
B . : -l z=es| | pu Snasu dawep _ N -
I U U A S S : g
- I r—es] | 7¢ _ - €
e d i mmead me e dae ] o] g0 2 - i -
_ _ . _ o _ . B 7
- : Husu boaf Aupus yaIm N : " L
- L . BIUSMEY]F X x?& 72 E - : .I..m.
| oys Buinivguoy| Assp |4stng| wnipaw Neo—d gpe tore tago - §
{77 00808 [ I3 on 1 S e e g o i - ~+— —4
i H T ¥ b . P
05 0y 08 07 N1 o gnlent e.:_Twwm_.m g ¥ o =0 - — —_ Tl
ea—n) - EolEee gl 2 & g% | g 2 5| & I°
. _§ 49d SMO|g =3 T 3 - a® =8 i = | % |z
- > & m “ > ] .
AiBADo9Y 3107 J0 153] UOiEsjuBd  DiepuelS £ = @ =4 g
. R . & e 3
{ — ) VAyBAS W Tlmug W=l affie] Jalem
CTTTeLET T AL 14T TIURRG W T Tas 7 - uhersy oo g N QNN BIH
Adviod . Ruug o Ay T I3FE0H4 1Nad -~ iR EVAYME T Jodloig jo auey

N wss | DOT DNITIMG 8- Dl




w. CTTTURET T agvd
“ ] |
H e et Enfulins il R i | e ey |gt—4 WWNN . .m.ﬂ:v.e i 3t .Q,E \Q | TP E TFEEE TIIE
L _ i : : ) poles sqtp Aok ) . B NF7
_ |0 | pYE BAOH | S ol 2842 #4324 ot R,ll. = R
,. aERt Sh S ERE R AEEEE SRREEEEEES I h.‘\_m g2 .mw\.o. Lt~d 577 Csnasusbouwoy puv . . RS N -
- /o. . : i S# 72 Ul Ad3A O puvg . ) Ill. l.o
...... e AN E B AN - |
i 11 : = ‘ L $6 1 06400702 B
_ . L _ y . 58 B _ m_bww_ b Aavg] 1115 Apars == = 56 ,_q.nt. 9702 iom.

.............. l..----/.-----. i Qw._m\\ $i=d 57 : . . =" s
— . s# el _ o T °
R S I S * ...... b #16 A : "B 1 N
_ eots | _ I R T T F=o $¢¢ rygLsire/4 R

- 3 £ 22, |¢ o B _ ‘

ASETRpOYS L (R R . /l---- N “\ El=d =77 i : . Jivad — — — . : -

- | Py o - e
N R S SRR E b . — - I = -

: TR A I R Y s 2/ —d 757 H..rl..l L

— Lo — i385/ : 1 ] | %!

SN U SRR N RU . AR A : - — :

\ \m, & \m 1d. S737 | ustsayeo Yl Aasg | S B3t

B . — 4 b/ . S &
uuuuuuuuuuuuuuu Ao oW dEerEeTE Q\. Ol —d : : . - S it . .

_ 1 % | Yk Z e 0L F 0B+ 08V e
- I sL8/ $itss foibping| 416 Apuvg b = ! B e
N R I R e {2 E1F P8 [4-d = : _ _ : R .

. : ? $ s d F/ 84 . | piosbon e
B . . ' . SNE L _ e ST | €1
SPNR PSR DR R DO, / FLE| 218 a—d |5y w92 L gnagy I Y =
— . A = saevs | S IRYS o0 adig " . = rﬁ
o 13 - Telelz _ _ _ B :

_ _ A 41 4=< v o o an/g i ' vl
- ! . 562/ . . , . Pynbopafper I
il EEbh AL EEDEE CEE N _.n-..-. £12 |89 | 9—d oy o . g S i
= . e X g o |wRrtpay i ez j -
I S S R NS 7 108 ’ U, Sipsiaidd .

NN S e o | ) —
- 55 “Ai1043 42 Y |
|||||||||||||||||||||||| 5 |.m|...... £l 21 .Qm.\ e | m..l - . e .m az.u».zxa - — l .
_ 7t e cuau Boag 1194s Y21 | yazal _ MH%H —~
- . y B - . - o . )

] AT LB N Sl 28" . R
IS B e IR0 It _ 002 Tes | Hos JelaE e = o 4Vt oriq
u gy \ : ydvd R S — ¢
NS I ..:l..;:oe..u..nw,ﬁnl Zi&1e QWW m,lk.... =7 .ux.mutm.\.. \A_:w&__{ %Lu\p 0 . = — — . 2 ._ ™

- , o1 055 1007 Log7 J—

- \ T P e At | Hes QMH\.M | Avpo A8 ? 77T 1
. 7,151 7 Z . . B

IV SR NS N A %% oy e T ] =

- 1] e L BN =

e _ : oo b pasoduoiap YN o _ S N

- N - - 25 £ . v
. : . 73 - SR . B

SRR EEEEE EEREE EFEEE EEEEE EECE 7 VAR wm_w e -

. _ il | | _ R

...... vo e W — = =

— N N 22 A LI STy Pop ra 2

Hbhh CEEEE EEESE ERREL SAREEERRES T _ 1oy yomut Butpnjpuy | _b;%é v -

e s S TN N i Ll A ) L I L 3 el i ki B
- T ! 4 i B T .
WG ob ob. on. ol profenljestigeg) ses | & o .
© 0 jungT yoess3 25| 8 3 s | 82| u.m% =l 51 £ ¢ (€
©RA—N) o e E|EE| S s g5 | 8 sl s %R |-
—— q i ) : ’ 3 . ' ..
fiancosy Bi0%) 10 1591 UONEANE4 DIEPURIS B Sa - 3 5 12
. = - T - 3 n
( — 7 VAvVbas M dag TuC B TR
6447 @2 gL 9z ko0 TWEG W 587 - Whee T #-F ON TqUNN 900
AAYLey ¢ Bwng jo adfy hm%ﬁum&.‘ 140d- NI = 37avime paloid jo ouieN

i

| _wew| D07 ONITIEA 6-T B




“gT T e Bed
. S
it el B Dt Rk Rl : . - Butjjig $¢ puz B : ¢
- . : - = - . - 28 2 L2 we L apie
i REhn SREDS EEEES EEES ol (7 P 2~ 4 [ | _ pioH | asta [ 318 Rofofg |- —— 77 " I
kB /Iu : . . 57 BT\ 07 LIE 574 [3ED " , : ) - —— . -
it Rt / ....... SREEEE EREES 5782 S — — : 7

B j Y TR T TETT aprpeqao  fusp | 1 S : 1

.4..1...1\“ ||||||||| P S ] ¥ - \NIR. 1 I¥ 24 - llll.lL - o

F S , . ’ i . - . o292 +astrdaL gz 4—

lle.. ........................... AL a\\umqmra E{24 w-4v w.._nwuma U S S ) , L
1 . ¥/ 4z . | vstrg ] ‘ Z

" . . PR 18190 . o I —

~— : > 7 _ : : .

VA PR EEE R SR PR i _ \.m.u 7\ 2L s - d . Mw.ww Pl SR40T \kaw . . T T >

N B / : . . - . [ . ]‘-

I} N . . | . ,.QN /RN ZA N 8/ ~d IESE § ’ — — . N . .
= - - ----.L/i.. ..... ER At Rt _ 7 [s/52 T TR 778 9%'2 10052 102924

- : - : ; a0 | g Aakofs -

; ] 2 g r “» . B

:I--.;-u-----\ ........ deeey €17 HEEr-d 1B o IH | eeg . ——g4 7
.,* B N o RCIVEY T LYY R 7| - R W
P T T Lo SRS RIS P L g - PR yoys Butpmpuy | , R 1o ) -

ﬁ r g _ 7577 7 Y os2 dop 2z Logez ]
o ~ i [ e g, T, aued voey av wits | PH it AL e =
. f . a1 4 S S M fpuvs sajquasay T yeing ] : . 22

- . TPE L, — o [3E 7 . I s B

) .X.ﬁnnll ||||||||| S v Q... bl —d 7 72 . ”.IIl...I. : L
S , : paiinige _ —— . : Ll

. L l..l..m. ||||||||||||| L __Ye7 ..w..\ er Lip g - EECE MM S2)duins 3400 b ' T .

] ] e R . - : AL or s Lozsr Logoz @
- . B2 A I B A e ] | B

mmed A 3 W\ “ hm. 2l —d Wﬂmw : . Hue |wE Apuog . N
. ) . ) L. : %&ﬂ; I
- : i Uoieayas qwod YUM : . [~
& &7 . ‘ - :

o Bt B Rk R FreNs ety i—g ww 77 — ‘ > ; o5 +00.8 a2 w\-l.mm

i \ _ Lo | esuRs r\f pups auif : —
N I AU AR DU A N7 T |77 [ LB 57— g 3£ 27 ] Auep feawg P

- . FE 6710805 4 — S P2 KR B
S LT SRR PRupu PR PRI 6-d 5 S e . -
31

- . Z7 13 27 ) 4 s B
ek ot T ER NS S Rpup: ARy AP \m.. . \E.. .Q.. d FrE7 ] rl.udm
.............................. s 28 2L} £~ o .www\\ snavurbaumoy  puv - ...,...w.,.l —

E a7 97 0055 A ggr] 241F 4434 SI puvg B

0 (214 24 - ’ - .

|!|Ulu-lvﬁ M‘mlllh\ﬂlll |||||||||| (] 9 -d FIE7 ) , T ..lm.ml
IRRh EAREE SEREE LE wl/.-..-l---i i 5727 puos U WML tisa | yioa o0 ey =

H (.ll . . ‘ - ¥ & ¥4 - -4 b KT X3 . ) . Q..u. o %ﬁ\ﬁ %ﬁth. ln.‘nn.\"l_ =
........ ERREEE EELTE LSRR ERPR R R Zizant arisages tied | a9 _ . —

. B F | € |77 | p-g L3F% .

........................ /- - — [ : | 22 | ——— ot

3 L Y JETZ [T | £ z-4 L3786 . wriiK | s . , -
T B --1:-.»-[ . C e wHIPIH «.?&h Zie . L4 /%7 TwRE ez

— o By 5177} R ST : -
t S S e s | o A pwos owyy Surpmpaug E=4 [
. . .ﬂ : . . " — — 8]

B : . - O8L + 094 4098 -

: H - Aadd |
............................. A A sy 7 | Lisimg | FoR AR08 N

1 L 7T 28F% | __ — — — L

g - . . - 7-2/5| mm._m -

2 R R T 1T T S N ‘ Lo : . . — - . K
- _ —T7 /95 -
- o : _ b-4/8 e

: ‘ be# . : B
St it Sluiuiels Rt R RRREE £—015 . S -
- . : : age , o
wi~h 2§ 522 3g yim) mpopl - _ ree stusudbraf . ——
PV U oo 1 e S fusw YoM ¢
w..wit‘% g 99 frim priep Ly . o5z / Y41 af02 : i

N oS S B I PO I T . . W ILY . = -
TR S S U SO - oz y | addn puvs surf yaip P
L : [ PE0P]T | foqd | BHDE ) 4 + 25 -

_ o - e \M.taq_ suf fyrs fogpe 96V T o8y T as/
15000 OF G 7 . . T D - - SO TSN WCISE W i SRR A sorolto SO0
15 1 cr o 1 0 " w)
05 or  HE gz ot - fwnilentjent g zg| & @ 24 — sl =2l gl 1%
~{eneA—N ) wogr yoees] E e W m o2 | g ® @ m. % | BRI
| iad swoigl B ¥R | 3 - g d 18 g a = | 8 {|s
= 3 =0 . . - : “a b= . B
_ T 3 & W w : 3 | s |2
f1sr0%3Y 8107 0 138] UOIeN)audq piepuelg & Sz 4 3
(=) VAVBAS T mpg W =7 Hger e
T4LE7 T E el ¥ qog ¢ @ W T 7z7 - T Wiene 0/-@ TON QU 9eH
Adyioy i Bujg jo skl ioFrivd T I¥ad -iNIW dYAvMB . palig jo euey

ww= | D01 DNITIHG OI-EBi

. . . ]




=] 14000
200

FIG. I -1 SOIL. PROFILE. CROSS SECTION, B—1] TO B—7
| | scALE[H7

B

(ST
T Y

i

e

: N
N—-Value - =

: M N . . : _ : :
EL+000 : 0 10 20 30 40 50 ' N—Value Nt L . N=Valus _ il M

§Xe " — . Ty oyarde = M--Vatue——
T T A T 2222020 o 0 20304000 0_10 203040 “ ] 0,10 2030 40 50

s 1S IO O RN I Ut ez B I N I N =2 [
5 | 1]

' l S : AR — 7Y S P32 p
@ Sike | _ - "2 ‘ SERCH |

b
|

Fine Sand |

41 . . 1 If32

“flsals | - _ st |
T ]

—1po0"

Medium to [Stiff
Silty. Clay~Sandy silt|"

i Medzum 10Very Dense i

[P

o
- -20.00

I : 1= R
- s e N R 32| -
ahatay 8 - . . . . . . ’ ’ f_ 7,: . - ..- . “- ‘_..:: . .‘ ) . . .. N - ) 5 : : 7- .. ! = .:.: -- . V [

“““ I o e Hcmd '..:C!q.fye.y' -'silt.-‘.'”-:\?—-'.V-ery'bé’n_ée sifty sand

i = @- R - (Basement. " Complex , Ormara :thnqt_'ioﬁ); S

-Boﬁooﬂ e B .

I 48




Ww-1 SOIL PROFILE. GCROSS SECTION, B~1 TO B-7
' | | -SCALE[ﬁi:.

Medium 1o 'Stiff

‘_':7- . . .-,S"il‘fy_ Clayo-Sandys;It:

~._Hard “Clayey --'Si-it'._,"‘.‘:'._‘\_':»!-.v-ed_fDénse_E siity- sand

R (Basement. Complex, Qrfnq"r'tl“'Forrhntioh).\ e

LOCATION OF DRILLING HOLES

& %

"Solar Desalination

. _ M
__N=Valug N ‘a_-’u{uk' ‘ . —tr=yatu— ELZF0.00
o e o 20 30 40 20 _0_10 20 30 4050 L0 10 20 30 40 50O
_1:9,. i : ..'-Fine .Surid] e ' [ =
o f|Sat ' S e T'/sz
— 2a S
BS
2
. ) M: .
I . —1000”
Very Soft to Soft
‘S a “silty clay

[]

Headland

_LEGEND '

Sand

1. silt

Clay

Sandy Silt

Si_Hy‘ Sand

(S=1/30000)

Silty _' Ciay

Clayey Silt

"With Shell

Fragments

With Sand

“With Organic

Matter




LOCATION OF DRILLING HOLES

FIG.1V-2 SOIL PROFILE, CROSS SECTION, B-8 T0 _B-10

. —rH=14000
SCALE[y 2} * “500

{5=1/30000)

b :
2 | 0
?’\/ . /0 /\
o 025 o e
: 5
M N;Qo.lue ' | : . _ -y .
EL+ 000 A ‘o 10203040 | vl _ N-Vale EL+000"
FineSand T2 H Tt it | 0 10 2030 4050 - -
iy ' SN T
Ll o =
e, Very Soft.io Soft '
i sde Silty Clq’y'
[ So-4 | : ) k
| T Sd-5 = -
| | -f?jjggﬂge | LEGEND
—10.00" i e I N ~1000" I
| | Pl | | Medium to stif | T =
NI " Silty Clay~ Sandy Silt Cfiig Sand . EE= Silty Clay
\ SO - =3 sit ———| Clayey Silt
; . uaternary I ' ' - ‘ '
= \t . Deposits : : ' 1 o x
g —1 Clay o | ‘With Shell
. B —— I, IS . Fragments
| M M 1 sandy it | <| with Sand
—2000" . —2000 L = :
! Silty Sand V-V ‘With Organic
. .550_.\_"_ ' o o — “Matter .
e N Hard Clayey Sifi A o
] //' . . . : .
el | ) Very Dense Silty Sand
R | N I I AN _ e, .
| X ). (Bdsement Complex, Ormara Formation)
-] " . .
—3000" e P -\/ - _—3000"

17

3508



SECTION IIX

LABORATORY SOIL TESTS

Laboratory soil tests were performed at the.Gwadar
temporary.laboratory and -in Singepore on undisturbed samples-
obtaihed from bore:holes}_ Except for sample no. S2- 3D
samples of hard .clayey silt and very dense Sthy sand (Base-
ment Complex ~ Ormara Formatlon) were not tested in the
laboratory because these layers are very stable and_poSe:no
'dlfflcult technlcal problems for desrgn. The physical and'
mechanlcal propertles of s0il samples were tested accordlng

to JIS.

The tyvpes and numbers of laboratory soil tests
performed are llsted in Table I, Investlgatlon.Works
Performed.

Results of'leboretory s0il tests are summarized ln Tables
II-1 to 12, “Sumﬂary'of Soil Test", aﬁd.discussed in this
sectlonf' Detailed results of‘laboratory soil tests are shown

in'Appendices A to G.

III-1) Physlcal Property Tests

a) Natural Water Content and Atte berg Limits (LL, PL)
~ Regults of natural water content and;giterberg
Limits:tests'are shown in Fig. V, Ehgineering Pro-
_perties of SoilIVS Depth,.and are summarized in
_Table III,iNaturel Water Contents and Atterberg'

Limits.
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Table 1I-1.

SUMMARY OF SOIL TEST

roject: GMPP Standard: JIS
:fgbrehole No. B-1
sample No. 1 S1-2 | S1-3 | S1-4
Sampl depth 153 8] g0l oignd| |
Gondition of sample s | o | st | unitensd | MO | MO | M | et | s
| [ Natural water content, % 26.71 21.8| 31.8
1 spicific gravity 2.742| 2.734 | 2.699
I Wet density, g/cm? 2,01 2.10} 1.9
Dry density, g/cm? 1.59) 1.72( 1.45
Natural void ratio 0.728! 0.586 | 0.858
Degree of saturation , % 100 100 100
-] Liquid limit ' % 32.6] 27.6 -
é% Plastic limit  ,% | 16.3| 14.0f -
E""‘ Plasticity index 16.3] 13.6 -
Gravel . % 0 0 -
a Sand , % 0 1 -
% Silt % | 50 | 64 -
g Clay & calloid , % 50 35 -
'2 Max. diameter, mm { 0.705| 0.105 -
g Diam. at 60% 0.0077} 0.018] -
Diam. at 10% - - -
Visual soil description g%;;y g;?{ey SE%gﬁ
Unified soii classification CL CL -
0§ o ample. kg/om? - - -
$§ e | | - | -
EEE Sensitivity ratio - - -
- 8 * |Strain at faiture,% - - -
. 2% A terna friction 0° 0° -
'g Ei: Cohesion, kg/cm? 0.26 | 0.34 -
88 g o v | vu| -
B5, [emmemem | 1] 24 ] 25
' _Q_gi ompressionindex | .21 | 0.17 | 0.30
marks:

- 19 -




Table II-2. SUMMARY OF SOIL TEST

Project: GMPP Standard: JIS

- Borehole No. B-2 B-3

sample No. se-1 [se-2 [5°0 gg;igm $3-1 | $3-2 | $3-3

- 2.00 14,00 m /.00 m 7.401! m 1,60 m 3.00 m 5'00T m
Sample depth 32041 4,70 #1740 | 7.80%| ___~|2.3013.80 7| 5,820 m

j J Ny sturbgd Disturbed i ] Dis lurbad

Condition of sample ﬁmm mﬁﬁaa Snmu |Dx ‘xxg..(d Undisturbed | ORMKEIONI ﬁm“ Kﬁﬁﬁd Undisturbad
Natural water content, % 29.5| 21.4 22,11 19.0 27.4 29.4] 28.3

| Specific gravity 2,719 2.705 | 2.706| 2.728 2.728 | 2.723| 2.717

" Wet density, g/cm® 1.961 2.09 | 2.07| 2.14 - 1.96| 1.99
Dry density, g/cm? 1.611 1.72 1.70] 1.80 - 1.51}] 1.558
Naturat void ratio 0.796 | 0.570 | 0.596| 0.517 - 0.809| 0.752
Degree of saturation , % 100 100 100 100 - 100 100

o Liquid limit  , % 34.7| 24.4 22,01 27.0 27.4 35.9] 33.0
éi’é Plastic limit  ,% | 15.2| 12.5| 16.6] 15.0 15.4 | 14.8] 13.7
§= Plasticity index 19.5] 11.9 5.4/ 12.0 12.0 21.1p 19.3

Gravel , % 0 1 0 0 : 3 0 { 0

w [Sand % 1 7 11 3 7 1 1

% Silt % 48 63 75 65 42 49 46

g

s |Clay & coiloid ,% 51 29 14 32 48 50 53

N .

g Max. diameter, mm 0.84( 4.76 4.76; 0.42 19.1 | 0.105] 0.105

g Diam. at 60% 0.0069| 0.027 | 0.039| 0.017 0.0084| 0.007810.0070

Diam. at 10% - - 0.0044 - - - -

. . L ST CTaye ; | Claye ; o7 0 SiTE
Visual soil description c‘]ayy Si]¥ y c?as:r::éiu S'H¥ y i::z ;'f’:d Cl ny C"layy
Unified soil classification CL CL ML-CL cL CL CL CL

Undisturbad - - - - - - -
'g 5 sample, kg/cm?
c¥ Remoulded
% g sample, kg/om? - - - - - - -
§ E'g Sensitivity ratio - - - - - - -
= 8 -
Strain at failure,% - - - - - - -
) Angle of 4] 0O ' 8] 0 0
- 4 § ngi:t?arnal friction 0 0 - 0 . 0 0
:g E.: Cohe‘s-ion. kg/cm? 0.17 E?éé) - E?ég) - 0.17 { 0.19
= 8% Conglr';ti:r)]r;g:f y-U u-u - U-U - U-u U-u
é_g Moressne. korom | 1.0 | - - - ol B 1.0
L_.Q'EE ompressionindex | 0,23 0.10 - . - 0.23 4§ 0.23
Remarks :




Table II-3. SUMMARY OF SOIL TEST

Project: GMPP Standard: JIS
i
“Borehole No. B-3
sample NO. §3t-21S3'-3{ $3'-4 7
- 3.00m| 4,00 o] 5,00n m m m 7 T v
Sample depth 3,84| 4.88 h| 5 85 n h n h " 5
. Wbt [ Botrs Disturbad Distuibad Disturbad Distutbed Disturbed Bislurbed
Condition of sample Undmurbed | Undistwbed | Undistubed | Undistwbed | Undistubad | Undistabed | Undisturbed | Undistuibed | Undistutbed

Natural water content, % | 26.0| 26.5 | 24.4

Specific gravity 2.716 - 2,721
| Wet density, g/cm’ 2.02| 2.02| 2.04
Dry density, g/em? 1.60| 1.60 1.64
Natural void ratio 0.694 - 0.659
Degree of saturation , % 100 " 100
o Liquid limit % 31.7 - 27.7
%% Plastic limit ~ ,% | 15.1| - 13.6
ﬁ = [|Plasticity index 16.6 - 14.1
Gravel % 0 - 0
@ Sand % 0 - 1
% Silt % 54 - 61
E Clay & colloid , % a6 - 3g
'§ Max. diameter, mm | 0,105 - 0.105|
g Diam. at 60% 0.0095} - 0.016
Diam. at 10% - - -

CTayey | 511ty | Ulayey

Visua! soil description SiTt Clay $ilt

Unified soil classification CL - CL
Undisturbed

2 S sample, kg/em? - 0.469% -
] Remouided R _ - -
;.E § sample, kgfem
9 g § Sensitivity ratio - - )

6
e .

© ¥ |Strain at failure, % - {15) -

. Angle of 0 0
- 8 § internal friction 0 - 0
q
'g E. : Cohesion, kg/cm? 0.22 - 0.24
= 9.9 |canditi f
B 8@ | rainage u-u | - | u-U
; Preconsolidation -

3 pressure, kg/cm? 1.2 (1.5)

§ E Compressionindex | 0.2 - 0.17

Remarks: * Mean value

- 21 -




* Mean value

Table .II-4. SUMMARY OF SOIL TEST
' Project: GMPP Standard: ____JIS
L‘Boreho1e No. B-4
[“sample No. sa-1 | sa-3 | o | oved [ S50 1200 | s4-6D
7,00+ 4.00 »5.00 5 5.50m 88 [ 8.35  [17.007 T .

| sample depth 2,784 4,85 m| 5,50 »| 5,87"| 8,36 ™| 8,80 11,67~ m m
. - TR | OGN | FOUBXS | MK | DOWE | DENKd | WM | Dstobed | Dswbed
: Condition of sample Undisturbed Undistwbod | Undisturbed | Undislurbed | Undistubed | Undistwrbed | Undisturbed {1 Und Undisturbed

Natural water content, % - 28.1 26.3| 22.9] 25.3 23.4] 30.4
; Specific gravity - 2.754 | 2,716} 2,709 2.742 | 2.722} 2.758
| wet density, g/fem? - 1.99 2,021 2.06 2.04 2,071 1.98

Dry density, g/cm? - 1.55 1.60] 1.68| 1.63 1.68] 1.52

Natural void ratio - 0.773 | 0.698] 0.616| 0.684 | 0.623] 0.816

Degree of saturation , % - 100 100 100 100 100 100

o Liquid limit B - 33.2 31.8| 27.7 31.0 27.0 36.0
%g Pastio imit % | - | 17.7| 15.4] 15.4| 17.2| 16.4 19.1
&= Iplasticity index - 15.5 | 16.4] 12.3| 13.8| 10.6] 16.9

Gravel . % - 0 0 0 0 0 0

w {Sand L% . ] 0 4 1 0 1

% Silt , % - 43 49 58 54 | 65 41

c

s  |Clay &colloid , % - 56 51 38 45 35 58

N N

|Max.diameter,mm | - | 0,105 | 0.105] 0.25| 0.105| 0.105 0,105

'g Diam. at 60% - 10.0061}0.0075 0.013| 0.010| 0.019| 0.0056

Diam. at 10% - - - - - - -

i ; - - STTty [ 511ty | Clayey[CTayey | Clayey Silty
Visual soll desoription Clay | Clay |Siit |silt | silt|Clay
Unified soit classification - CL CL CL CL CL CL

Undisturbed . .

5 " sI:tmu;r:Ia, ka/em? - "8%%2 ~8§2§ - 0.602*%] 0.566% -
E 9 Remoulded - _ _ - ” ~ ”
= g sample, kg/cm?

E E' ﬁ Sensitivity ratio - - - - - - -
) 8 b . i

Strain at failure,% - 8-14113~14 - 15 (11 ~14 -

. Angle of

B 4 § ngi:t?amal friction - 0° 0° 00 - - 00
EE: Coheslon, kg/cm? - |(0.19){ 0.26 | 0.23 - - 0.23
8§ |Conyition of B RTETEN TR TR - | u-u
g.g Feconsolidation, = | 1.4 | 1.7 - - - 1.8

§§ KCompression index - 0.22 | 0.20 - - - 0.29
Remarks:
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Table I1I-5. SUMMARY OF SOIL TEST

Pr‘OjeCt: GMPP Standard: J. 1.3,
 Borehole No. B-5 B-6
sample No, S5-1 S5-2 S6-1 | S6-2 | S6-3 | S6-4
- 3.00 =] 5.00m m| 2.00n74.00 =] 6.00~[9,00 m m
sample depth 3.74 »| 5.69 ® m| 2.87|4,78 »| 6,86 9,87 m " n
Y istur Y Disturbed islurbed
condition of samp'e ?Jﬁﬁﬂw ?;?GK*R: ﬁ! di bmf ] .RMK‘ d ﬁﬁm:m =DR 2(‘ *5* 3(‘)‘29("1 d Uneisturbod and-s:’urbad
Natural water content, % | (30.5)[(20.4) 30.2 | 31.8 31.3} 23.4
| specific gravity 2,769} 2.722 2.732 | - | 2.740]2.699
Wet density, g/em® 1,971 2.11 1.98 | 1,96 1.97| 2.06
Dry density, g/cm? 1.51| 1.75 1.52 | 1.49 1.50{ 1.67
Natural void ratio 0.828] 0.553 0.796 - 0.8291 0.617
Degree of saturation , % 100 100 100 - 100 100
o Liquid limit  , % 36.1] 24.0 36.7 - 39,11 23.3
e:.g Plastic limit % 17.01 15.1 17.0 - 16,9 16.1
&= [Piasticity index 19.1 8.9 19.7] - | e2.2| 7.2
Gravel . % 0 0 0 - 0 0

w [Sand % 0 5 0 - 1 3

% Silt , % 40 68 42 - 36 76

€

: Clay & coiloid , % 60 27 58 - 63 21

N

'2 Max, diameter, mm | 0,105 4,76 0.105 - 0.165{ 0.84

E Diam, at 60% 0.0050F 0.021 0.0055 - 10,0045 0.036

Diam, at 10% - - - - - -

- - . Sitty | CTayey SiTty | Silty [5S71ty [Clayey
Visual soil description Clay | Silt Clay | Clay |Clay | Silt
Unified soil classification CL CL CL - CL CL

Undisturbed 0.291
'SE sample, kg/cm? ~0. 340 - - - - -
c? Hemoulded R i i ~ - - -
ig g sample, kp/cm
§ g'g Sensitivity ratio - - - - - -
588 ] .

Strain at failure,% (12 ~ 15 - - - - -

, Angte of

- 3 E ngi?\t?arnal friction 00 230 (OO) 00 00 00 (]OO)
5%: Cohesion, kg/cm? 0.17 [0.24 (1.3} 0.19 | 0.19 0.23 [{0.26)
=83 |Condition of U-U | u-u U-U | u-u | u-u | u-u
§5, |oresumebyem | 12| - ] - Joo] -
gg ﬁ ompressionindex | .24 - 0.23 - 0.22 -
Remarks :
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Table II-6.  SUMMARY OF SOIL TEST

i?Project! GMPP Standard: J.1.5.
["Borehole No. | B-7
. m §7-1 | §7-2 §7-3 | S7-4 S$7-5 _ |
- 300 w| 5,00 7.00 =] 10,00 15.00m m i m m
Sample depth 3,78 +{ 5,834 7.82 »]10,87~[15,72m m m m m
- Rt DM R e DR, B Disturbed Disturbed Disturbed Distutbed
q Condition Of samp|e Undistutbed Undisyurbad Undistrbed Undistwibed | Undisturbed Undisturbad Undisturbed Undisturbed Undisturod
' ‘?fNatural water content, % 30.2 - 30.5 27.0| 26.5
[ spacific gravity 2.756| - |2.750| 2.73a] 2,748
| wet density, g/em? 1.96 - 1.96 2.00] 2.01
| Dry density, o/em? 1.5 - 1.50 | 1.58 1.59
I Natural void ratio 0.831f - |0.831] 0.736 0.729
Degree of saturation , % 100 - 100 100 100
e |bauidtimit % | 35.0] - | 36.3] 30.0| 29.5
§§ Plasticimit % | 16.4| =~ | 17.1] 15.7 15.0
E": Plasticity index 18.6 - 19.2 14.3 14.5
Gravel . % 0 - 0 0 0
w [Sand % ] - 0 0 0
% Silt , % 44 - 38 54 53
c
: Clay & colloid ,% 55 - 62 46 47
N
'2 Max. diameter, mm 0.105 - 0.105( 0.105 0.105
g |piam. at60% 0.0060] - |0.0046| 0,011 0.011
Diam. at 10% - - - - -
. - . Sty _ |SiTty [Clayey | LTayey
Visual soil description Clay Clay Silt Silt
Unifled soil classification CL - cL CL. CL
Undisturbed 0.283 0. 406 _ _
v sample, ke/em? |~ 376 | = |~0,599
e Remoulded _ _
i% g sample, kg/cm? - - -
9 §§ Sensitivity ratio T - - B B
20 # Istrain at failure,% [171 ~ 15 - |10~ 15 - -
. Angle of )
% g E ngifnc:arnal friction 00 - 00 = 00
% 6" |Cohesion, kg/cm? 0.18 - 0.26 - 0.32
SE g —
i 3 | Congition O U-U - | v-u - | u-u
fs, [omiom | ol -1 |17 23
888 lcompressionindex | 0.25| - | - | 0.21 [ 0.2
| Remarks:
.
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Table 1I-7. SUMMARY OF SOIL TEST
project: GMPP Standard: J.1.8.
[ Borehole No. B-8
sample No. $8-2 | $8-3 |S8-4D |S$8-5D | $8-6D| $8-7D |
3700 w] 5.00 %] 7.00 =] 10.007[12.00[15.00 7 v - .
Sample depth 3,74 | 5.62 h| 7.65 4|10.58[17.62 15,60 » " n i
Condition of sample e | o | i | owmmst | vt | unsmas | onsmss | onswoos | Unseos
Natural water content, % 34.2| 30.51 20.7 - 30.6| 20.2
"~ spacific gravity 2.728] 2.727]2.705 | - | 2.717| 2.700
‘ Wet density, g/em? 1.91 1.98¢ 2.08 - 1.96| 2.07
Dry density, g/cm? 1.42% 1,52 1.73 ~ 1.50f 1.72
Natural void ratio 0.917) 0.797 | 0.562 - 0.797] 0.568
Degree of saturation , % 100 100 100 - 100 97
o |Lquidlimit % | 41.2[ 39.8| 29.3| - 40.2| NP
—i% Plastic imit % | 18.3] 16.4| 14.0| - 6.2 wp
&2 |Plasticity index 22.9 23.4| 15.3| - 24.0] NP
Gravel , % 0 0 0 - 0 3
P Sand ‘ , % 0 0 A - 1 18
% Silt % | 35 | 45 | 55 - 43 67
E Clay & colloid ,% | 65 55 | 43 - 56 12
E Max. diameter, mm | (0,105 0.074| 0.42{ -~ 0.105] 9.52
§ |Diam.at60% 0.0043|0.0059| 0.014| - | 0.0060| 0.052
Diam. at 10% - - - - - 10.0013
Visual soil description %H;y E% 2.;}5’ C%?ﬁy - %1 ;;y E?%ly
Unified soil classification CL CL CL - CL ML
TR e N N N B
ag ¢ sample, kg/cm” - - - - - -
g g'g Sensitivity ratio - - - - - -
=0« Strain at failure,% - - - - - -
. 2% A tornal friction 0° - 0° - - 220 (07
E E.: Cohesion, kg/cm? 0.21 - 0.33 - - lew3n
F8& | e-u| - || - - wu
15, [ommtmem | - | 2] -] -] - -
&'E_g Compression index ~ | 0.26 | 0.14 - 0.24 -
_Remarks:
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Table II-8. SUMMARY OF SOIL TEST
[ porehole No. B-9
"g;;;ﬂrﬂo. $9-1 | §9-2 | S9-3
" 2.00 »[4.00 »| 7.00 m m m i m m
Ssmple depth 282 h|4.82 m| 7.78 » k! A - ) 1) "
[T oMt [T Distwbed Disturbed Disturbed Disturbad Distuwibed Disturbed
Condition of sample Undisturbod | Undisturbed | Undistwrbod | Undisturbod | Undistubed | Undistirbed | Undisturbed | ndisturbod | Undisturbed
Natural water content, % 33.4 - 21.6
 Specific gravity 2.734 - 2.733
Wet density, g/em? 1.90 - 2.09
Dry density, a/cm? 1.42 - 1.72
Natural void ratio 0.899 - 0.509
Degree of saturation , % 100 - 100
o Liguid limit . % - - 25.5
-3% Plastic limit % - - 14,2
g = IPlasticity index - - 11.3
Gravel . % - - 0
" Sand , . % - - 0
.g S’It ] % = = 70
S |clay & calloid , % - - 30
'§ Max. diameter, mm - . 0.106
:‘5" Diam. at 60% - - | 0.021
Diam, at 10% - - -
. . . YR EAY _ Clayey
Visual soil description Clay Si1%
Unified soil classification - - CL
Undisturbad
Y 5 sample, kg/cm? - - -
&'a Remoulded )
% g sampte, kgfem = - =
g g‘ § Sensitivity ratio - - -
Sow Strain at failure,% - - -
! Angle of 0
= g § " i?ltce)}rnal friction - " 0
'g E. : Cohesion, kg/cm? - - 0.42
E 8 g Cang::!iic;r;g;f _ R U-U
5 | breseura. warom | 093] - | 1.6
ﬁ“ E ompression index 0.27 - 0.15

Remarks:




Table II-9.  SUMMARY

OF SOIL TEST

' project: GMPP Standard: __J.I.S.
[ Borehole No. B~10
e ST0=-707S5T0-/0 1 StU-/0
sample No. $10-2 [510-3 | 5104 [810-6 >y t¥[Rs ot s _Botton%L
— 750 5] 3.50+] 4.807[6.30 7[B.00 7 8.257] 8.45 ¢ 7 :
Sample depth 3.31 %] 4.30% 5,61/ 6.80"|{8,25 n| 8,45~ 8,55 m m .
v v " i O f Disturbed isiurtbed
Condition of sample fﬁmm )?ﬁﬁ?fdm L?Szi?lﬁi(ed ﬁrﬁzt’f’bed uﬁmﬁ ?lfiﬁﬁd ﬁﬁgu Undh:rlhad lD}ndislurbad
| Natural water content, % 31.5 - 27.2 | 25.1 25.5] 23.2| 54.2
" spicitic gravity 2.731| - |2.723|2.718 | 2.713] 2.691 | 2.631
Wet density, g/cm? 1.95) - 2.00| 2.02 | 2.03} 2.05| 1.69
Dry density, g/em? 1.48 - 1.58| 1.60 1.62} 1.66| 1.10
Natural void ratio 0.842 - 0.72310.695 | 0.677) 0.617| 1.40
Degree of saturation , % 100 - 100 100 100 100 100

P Liguid limit . % 38.4 - 36.1 32.0 33.0f 27.3| 66.0
é‘% Plastic mit . % | 16.7| =~ | 13.5| 14.2| 15.4] 17.6| 28.6
E= [plasticity index 21.7] - | 216} 17.8| 17.6| 9.7| 37.4

Gravel , % 0 - 0 0 0 0 0

o |Sand ] - 0 1 2 | 1 4

% silt % | 42 - | 47 | 50 a9 | 67 | 38

|~

: Clay & colloid , % 57 - 53 49 49 22 58

E Max. diameter, mm | 0.25| - | 0.074] 0.105 | 0.105| 2.00| 0.84

g Diam, at 60% 0.0056 - 10,0067 | 0.0078 0.0087| 0.037(0,0055

Diam. at 10% - - - - - - -

: ; . 11Ty - [511¢ Silty | S11t Sandy [S711%
Visual soil description Clay 2lay’ | Clay | Clay’ e sin C]qu
Unified soll classification CL - cL cL cL cL CH

Undisturbed 0,345 0. 460 " 5519 030
b 8 sample, kg/em® 1. 353 ~0. 562 . ~0,311
E g Remoulded ) N - - - - - -

sample, kg/em

E 8 § Sensijtivity ratio " . - - - - -
- 8 -

Strain at failure,% [11 ~ 15 - (11 ~15 - - 5 9

, Angle of 0 0 A0 o

- @ § ngi:!'ntc:ernal friction 0 - 0 0 0 - -
‘g 2,: Cohesion, kg/cm? 0.17 - 0.24 0.22| 0.18 - -
£ 8§ |Congition of U= - uu | v-u | v - -
fs, [resemwom | 12| - [ T4l - [ - [ -] -
ogﬁ ompressionindex | 0,25 - 0.22 - - 0.13 -

Remarks:
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 fable II~10. -
SUMMARY OF SOIL _TEST

Performed at Gwadar, Pakistaﬁ

p;o'ject GWADAR MINT-PORT _s'tax-{aara JIS,
B I;o:rceho}:.'e No. . _ B-1 _ .B—-2
sample No. s1-1 s1-2- | s1-3 | sic4 | s2~1 | s2v2.
B ‘Sample.depth in meter | 2.0-2.8 4:054.8-_6;Q~6;8' 9.0~9.8 | 2.5-3.2 | 4.0-4.7
[ natural water content,%| 30.8 | 28.1 2047 27.9 30.4 27.2°
Wet density, g/cm3 1.92 2000 | 2.11 1.96 | 1.96 f1.96
- Dry den’sity,_-_g_/ém3 - - - - - -
tnconfined Compression Test ‘ _ o
| 53?@;5“rbéd Sample, 0.39 0.49 | 0.66 0.67 0.37 | 0.26
Remolded Sample, kg/qmz' - - = - 0.12 -
"Sensitivity ratio - - - - 3.00. -
‘strain at failure; % 6-11  |6-11015){ o-11 7-14 9-13 | (e
(Notes) |
Boréhole No. . _ :: B~;_2 _ B-3° B-3"
Sample No. $2-3D | 83-1 | s$3-2 §3-3 $3'-1 | s3°-2
Sample depth”in_meter_ 7.0-7.8 1,6;2}3f 3.0-3.8 5.0*5.8‘ 3.0-3.8 4.0-4.9
Natural water cortent;%| 22.0 3009 | 30.4 25.7 | 30.8 29.6'
i Wet density, g/cm’ 2.04 7 197 |13 oo [ 2000 11093 1 1.94
'Dry dgnsity,_ g/_cm3 - - - - - ) - '
Uncc}nfin'edﬁ Cdmprés;si.on Test
| 52§§§5urped'3ample, 0.27 0.16 | 0.25 0.34 0’}8,31 0.36
' Remolded Sample; kg/cri? - - - - -
. _Sens_itivity ratio - - - - -
Strain qt.faiiurg, % 10-14 (15) 13 7-10 . ]10-(15) | 5-8

{Notes)




Table ‘II ll
SUMMARY OF SOIL TES'I’

Performed at Gwadar, Pakistan.

project GWADAR MINI-PORT Standard _JIS.
MBOreﬁo_le No. B3 B-4 B-6
sample No. | §3'-3 83'-4 $4-2 86-1 $6-2 S6-3 .
sample depth in meter |4.0-4.9 5.0-5.9 3.0-3.9 2.0-2.9/4.0~4.8 6.b—"6'.9'
Natural water éonj:ent,ﬁ% 26.7 25.7 | 28.3 | 31.2 33.1 " { 30.0
vt aemeitys oo | 307 1139, | 155 | 1o | 1oa [Lat
DXy déhs’ity'f g/_cl_'gl3 - - - - - -
;ﬂonfined C'dmp‘r.:ess'ion Test
ggc/iéslfz:urbed Sample, 0;8{349 0;8;.351 0. 4'1 0.33 0.37 0. 40
Remolded Sample, kg‘/;:mZ - -~ - 0.13 - =
. Sensz'.tivit_? ratio - - - 2 . %2 .8 - "
Strain a_£ failure, % 6-10 5_5__11" 6.5-8 5.8 .9_(1.-5)‘ 6-10
(Notes) '
" Boreholé No. B-6 B-7 ‘ ‘B-8
Sémple.No'. S6-4 S?—_2.'1 : S7-4 $8-1: | s8~2 's.g__.3 :
Sample depth in meter - 5.0f9,9 .0—5.8:1918.9 2.0-2.9[3.0-3.7[5.0-5.6:
Natural h.'a'tér"co:nt'ent,% 257 32.3 26.5 34.8 32.3 32.3
_ Wet_.dénsity,. g/cm’ 2.02 | 1.94 2.01 {1.90 1.91 | 1.92
i Dry d'énsity, g/cm> - - - -
Unconfined C’ompres’sio'n.Test
Eg%ﬁ%“b‘*d sample, 0.54 | 0.35 0.55 | 0.45 0.46 0.44
‘ Remo_lded Sample, kg/cm? - - - - -
SEnsifiVity ratio - - - - -
‘Strain at failure, % g§-14 8-10 9-10.5/6.5-9.0[ 12-13 10

(Notes).
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Table II-12.
SUMMARY OF SOIL, TEST

Performed at Gwadar;'Pakistan_

Project GWADAR MINI-PORT - " Standard JIS.

Borchole No. : _ B-8 " . ' B-9:
sample No. = $8~4D | S8-5D {$8-GD | S8-7D{ S9~1 | $9-2
sample. depth in meter |7.0-7.7 10:-'5)0.6 1'2-'-(]?2.6 léig_s 2.0-2.84.0-4.
Natural water content,%| 22.2 21.0 {27.8 21.4 | 33.6 | 29.5
Wet density, g/cm3 2.08 2.08 |19 | 2.03 1.90 | 1.96
Dry density, '=g,/crﬁ3 - - - Lo~

Unconfined Compression Test

-,‘ﬂgf}g,i‘é“rb“ Sample, 0.66 | 0.67 |0.55 | 0.s9 0.26 1 0.39
Remolded Sample, 'ké/cmz - ' - - - - -~
_S_en_siti(rity ratio - - - .. - ; - -
strain at failure, % f1o-crsy | 7-13 12-13 5-7 10-¢(15)] 5-9
(Notes)
Borehole No. - ' B-9 - . B-10
sample No. . ¢ | so-3 $9-3 |s10-1 |s10:3 | s10-5
Sample depth:.iin_'meter 7-;(7)';:28 7.28-3501.2-1.7 35-'43 5..7—6.2
Natural water content, " 22.5 - { 20.3 32.9 28.8 | 25,7
Wet dengity, g/cm’ | 2.08 . | 2.12 1.95 1.99 | 2,03
Dry density, .g/cm3‘ N - - ' :
Unconfined Compfeséibn’ Test : ) : L
gg?égggrbed“Sample, L 9-49 - 0:9%51 %2875, :3%43] 0.41
Remolded-'Saﬁiple, kg/cr_n2 - T - - .| 0.15
Sensitivity ratio - 1 - - 0 = ] 2.7
| Strain at failure, % 8-(15)|10-12 | (15) 7-9 .7.-8 |

(Notes)
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‘Table III

Natural Water Contents and Atterberg Limits
—
Natural -
Layer Water Atterberg Limits
Content [Ligquid Limit|Plastic Limit(|Plasticity Index
Vvery Soft
to Soft 21-34% 24-41% 13-18% 9-23
|guater~ | Silty Clay
inary
|peposits | Medium to
stiff Silty %
Clay and 20~31.8 23-40% 14-19% 10-24
sandy Silt (66) {29) (37)
Bagement
Complex Medium to
{(ormara |very Dense [19-22% 22-27% 15-17% 5-12%
Formation) Silty Sand
b) Specific Gravity, Unit Weight and void Ratio

Specific gravity and unit weight at natural water

content vs. depth are shown in Fig. V, Engineering Pro-

perties of Soil vs Depth.

Specific Gravity (Gs)

is

generally in the range of 2.70 to 2.75 for any layer of

Quaternary deposits and basement complex.

Gs at the

depth of 8.50 m in borehole B-10 is 2.631l, lower than

others because of the presence of organic matter.

The unit weight of very soft to soft silty clay

varies from 1.90 to 2.1 t/m3 and the average is approxi-

mately 2.0 t/m3.
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The unit weight of medium to stiff silty clay and
sandy silt is in the fange_of 2;03 to 2.12 t/m3 and
that of medium to Qery dense éilty sQnd of the basement
complex is - 2.14 t/m .

The void ratio of all Quaternary de9031ts is in
the range of 0.55.to 0.90, less than the value of normal
Quaterhary cohesive soil.

‘The ﬁoid ratio of medium to vefy dense silty sahd
of the basemén£.COh§iex is 0.52. |

c) Grain Size Analysis
e-1) Quaternary Dep051ts
Quaternary deposxts, except for a top layer of
fine sand, consist of malnly sxlt and clay (1nclud1ng.
:c01101d)_and includée a small quantlty of fine sand
and shell fragments. _
.i Very soft to Soft Silty Clay

0 to 3 % gravel |

.0 to 11 % sand (generally less than 5 9-)

35 to 68 % silt

27 to.65 % clay
2 Medium to Stiff Silty Clay and Sandy Siit

0 to 3% gravel

0 to 18% sand

36 to 76 % silt

12 to 63 % c¢lay -

- 33 -



©-2) Basement Cbmplex - Ormaﬁa'Formation__-
7 Médium to Vefy Dense Silty Sand
3 to 11 % sand |
65 to 75 % _Silt.
14 to 32 % clay.
Results of grading analysis are summaried in
Fig. VI. GradinéiTekture vs Depth, and the details

_ are shown in Appendix A.
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I1I-2

Unconfined and Triaxial CompréSSion Tests

Unconfined compregsion tests were performed on
almost all undisturbed SampleSfiéﬁd‘triaxial:cohprQSH

sion tests were peﬁformed pn'seledted;undisﬁufbed'

samples under unconSolidated_undrained:(U.U.) condi~

tion.,

- Results of the tests are summarized in Tables

II-1 to II-12 and the details are shown in Appendices

'C, D and E.

Cohesion values obtained from these tests are
listed in Fig. VII, Cohesion VS Depth.

Cohééibh'values (c=qu/2) obtained from unconfined -

compression tésts are generally in the range of 1.5 to

2.5 t/m? at depths of 2.0 to 6.0 m below the surface

of thé seabed and vary from 2.5 to 3.5 t/m? at depths

of 6.0 to 15.5Im, which inClude'Quaternary'deposits

and baseméﬁt complex.

' Cohesion values obtained from triaxial compression
tests are in the range of 1.5 to 2.5 t/m2 at depths of

2.0 to 6.0 m and almost same to c=qu/2, and generally

vary from 2.25 to 3.50 t/m2 at depths of 6.0 to 15.5 m

for Quaternary deposits. That for the medium to very

dense silty sand of the basement complex is 7.7 to 19

ﬁ/mz.

- 36 -
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111-3 Consolidation Tests

Congolidation tests were pefformed‘in'Singapored
on selected undisturbed samples,. |
Test results are indicated ipJTables I1-1 to
I1-12, "Summary of Test". Details of each_test are
shown in Appendix F, "Consolidation Test kenleg:p' |
curves)" and Appendix G, “Conseliddtion Teet {log p-
cv, mv, k curves)ﬁ, |
Preconsolidation pressdre'is higher than the
effective vertical stress of soil, and Quaternary -
deposits are overconsolidated by ebbut.ib t/mz.
" The compression index, Cc, is apprdximatelY-O.lo
.to 0.30, and calculations using the empiricél equation
propeeed.by:SKEMPTON to estimate Cc after liquid
limits for uneensitive‘clayey soil agtee weli with the
tesﬁ results ebtained. Preconsoiidation pressure and
compression 1ndex versus depth are plotted in Flg. VIII.
"All e- 1og p curves obtained are plotted in Fig. IX.
The coeff101ent of consolldatlon, Cv, at a pres— |
sure of 10 t/m? 1s in the range of 5, 0 X 10'2 to 4.0 x
10-1 mz/mln The coefficient of volume compressxbll—
ify, mv, 1s in the range of l 0 to 5. 0 x 1072 cmz/kg
.et a pressure of 10 t/m . .The coefficient of permea—
_biiity, k, varies from 2 to 5 x 10'6 em/min at a
pressure of 10 t/m |
Consolldatlon tests were performed only on
Quaternary deposmts {very soft. to soft 51lty clay, and

medlum to Stlff 31lty clay and sandy smlt)

~ 38 -



TG

uDpsesuny sopooIpul (e )
_ (830N}

L |
=T ) . Gl
} i
i
| :
| e !
! :
:
)
P :
m. _W
i .
: : - ol
! |
6 |
i i .
: ; ]
H : i
: P )
i *
1 o
m ,
o3} |
: i
; i :
. @ o ” .
; “
: s .
i ! ;
W ® = ‘w !
| s !
. o i ;
v c :
: |
* . @ i |
! | i
! i
r | i
I i
, i |
,#
t i b
| “ |
i i i
i 1

€0 20

25 XaIpuy cc_mmmh_Eoo

Hid33 'SA  X30N)

Ge

b
. gl
Ll
L]
-
A, ot
|
i
: pa}
@
b
=4
o
. ~N
m iy
: 3
: —
!
i
& ! 1
T T , m
p N | |
- s [ ! !
: g ! |
; | ! :
; m . |
H : ° i
H : . i
H » !
! j . ,
. i ! H
; ) v i
! . L i
m M
| i ;
i i !
B ]
i m
i i i
i . i i

o2 o Sl o S 0.
{it/}) 0d “@insseld  UONDPIOSUCOeLG

NOISSBHdNCD ONV 3MNSST¥d  NOILVAITOSNOOFMd  IA "9l

39



{uo/By)d * anssaid

ol . 2§ ¥ ¢ g Q1 LD £0 YO £0 4% A GO0

FNSS3Hd  SA  Cilve  QIOA X " 914

3 '01PH  PIOA

- 40 -



SECTION IV

SUBSOIL CONDITIONS AT THE PROPOSED SITE

‘a) Geological Outline

Geographieal featuree around the breposedasiﬁe can
.be grouped inte_three arseas.,
1,__The Headland
2. Tombolo
3. The Malnland '

The Headland is composed of weakly consolldated

'arglllaceous sedlmentary rocks made up malnly of partlcles
of silt and clay. The ;ocks are mudstone and belong to

| theZOrmara EOrmatien formed during the Pliocene and
Pleistocene'Epechs ' The.layer'is capped éenerally by a-
thin layer of hard 11mestone or sandstone which con51sts
of shells, sand and coral. The hard llmestone layer is of
the Jiwaﬂi.Formation formed during the Pleistocene.Epoch.

Tombolo consists:of fine-grained particles3containing'

many ehell fragﬁeﬁte; The flne materlal is mlxed with .
sand, _51lt, clay and at some places, w1th gravel of sand—
stene and mudstene, _However, at the_m;ddle port;on of the
Tombolo are dunes of mainly medium-size eand-containihge
shell ffagments. The Tombolo must have been formed
gradually by the redeposition oi flne-gralned particles by

the'action of the drlft_parallellng the shore.
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b)

c)

On the Mainland, the Mak:anlcéastal range forms
the northern border of the Gwadar'area.' The fange
essentially consists of mudstone, shale and sandétones
fbrmed during the Miocene and Plidcéné Epochs. “The
prominent hillocks on the noftheaét of Gwadar town,
célled=Kohee—ﬁedi and_Koh~e~Sﬁr, congist ‘of mudstone

formed during the Tertiary Period.

Geological Structure

The formations formed during the Pliocene'quch
are.folded and faulted_along an.east—west a%is_due ﬁo
the compleX'crﬁst movements ogduring in the’séme period
with the Himalayan orogenic moﬁements during the:Tefti—

ary Period. The Jiwani Formation and recent deposits

‘are not affected by these folds and faults, but they

are affected by recent eafthquakes which have occured |

in ‘Baluchistan.

Subsoil-Conditions at the proposed Site

'.Soil=conditions at the proposed site,’ which have

been investigated by field explorations and laboratory

soilﬁﬁésfs,'are Sumﬁarised here. |

As éhown_in'ﬁhe Sdil'Prdfiles, Figs. Ivflfaﬁd V-2
the'suESurfaCe ground éonsiéts of’Quaternéry depoSitS
(very séft to'50f£ silty'clay,Iand‘medium to stiff
silty clay and sandy silt) and'basement_complex'(medium
to very dense éiity sand} hard'clayey silt and very

dense silty'sand).
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_Thé'physiCai and mechanical properties of soil
along the port alignmeﬁt are indicated in Tables II-1 -
to II-12 and are summarized'ih_Table iv, Sumﬁafy of
Soil Cond}tions. | | - |

c-1) Quaternéry.Deposit.
1 Fine Sana:
Fina sand is depositéd aﬁ_the surface of the
geabed. This dark grey;fvery 1éose sénd layer is
0.30 to 0.60 m thick and iﬁgludés many shell frag-
mehts_aﬁd-some clay. |
2 Very Soft to Soft Silty Clay
This layer is'dePOSited bélow:the fiﬁe_sahd
to depths of EL -5.5 to wli.O m. The layer:contains
 shell fragménts,‘eépeCially ét depths of 0;5 to |
2.50_m'béloﬁ\the.éurfacelof the Séébed,:and organic
matﬁef, like decomPoSed_ﬁéod}
N;valﬁés of Standard.Penetratioﬁ Tesf vary from‘l
.to 4. | .
specific Gravity, Gs = 2.71-2.76
ﬁﬁter_Content, wn = 21—34%
Liquid_Limit('LL = 24-41%
PlasticLLimit,_EL = 13-18%
Pléstic indgx; PI.ﬁ 9-23%
Grain size distribution:_ 0—3%”9ra§é1
- _QQ;lé'sana'
35~68%-§ixt

27-65% clay
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Unit weight, vt =1.90 ~ 2. 10=t/m3 (Avéragé} 2.0 t/m3)

Cohesion, ¢ = éu/z 1.25-3. 0 t/m2 (mainly 1.5-2, 5
. . t/mz)

#

c 1.5-2,5jt/m2_(T£iaxial com?réSSiQn_test)
éompréssion Index, Cc.= 0.10-0.29 L
Coefficient of COnsolidation,

Cv = 6.5x10"2-3.0x10"1 cm2/min.
(at a ?ressqre ofIlO”t/mzj
Coefficient of;Volume Compréssibility,.
| nv = 1.2 to 4.7310‘2 cm2/kg
(at a pressure of 10 t/mz)
Coefficient of Permeablllty,
'k = 1.5 to 5x107% cm/min.
(at "a pressure of 10 t/m )
3 Medium to Stiff ‘Silty Clay and Sandy Silt
This layer was encountered below very soft to
soft silty clay with the maximum thickness of 12.0 m.
The iayer contains shell fragments.
N-values are 4 to 12, |
_Specifié Gravity{ Gg = 2.63-2.76
Wéter é&ntent, wn 5_20—31.8% '
Liquid Limit, LL = 23-40%
Plastlc lelt, PL = l4'0¥19%
Plastlc1ty Index, PI = 10-24
Grain size dlstrlbutlon: :Q-3%.gravel'
| | 0-18% sand
36-76% silt

12-63% clay

- 44 -



Unit welght, Yt =2, 03 -2.12 t/m3

n

Cohes;on,'c: 2 5 3.5 t/m? (Unconflned Compress;on

Test)
ccion. 6 = 2.4=4.2 +/m2 )
Cohesion, ¢ = 2.4 4.2:t/m \ Triaxial
Angle.bf.Ihtefnal Friction ¢ = 22°-10° compression

test
Compression Index, Cc = 0.13-0.30 '
Coefficient of Consolidation, o

cv = 8x10-2 to 3.0x10-! cm?/min

(at a pressure of 10 t/m?)
Coefficient of_Voluﬁe Compressibility,

mv = 1.0 to 4;0x10v23cm2/kg

(at a pressure of 10 t/mz)
Coefficient of Permeability,

='1.3 to 5x1076 cri/min

(at a pressure of 10 t/m?)

'Basément complex - Ormara Formation

The basement complex consists of medium to

very dense 31lty sand hard clayey silt and very

‘dense silty sand- The complex is of the Ormara

”Formatlon formed durlng the Pliocene and Plels~

tocene Epochs.' The formation has folds and faults
due to complex crustal - movements, and there is’ the
posslbll;ty of faults between boreholes B4 ‘and

B-5, and between boreholes B-9 and B-10.

"1 Medium to Very Dense Silty Sand

This layer was found at. boreholes B-2 to
B-3 and has a thlckness of 3.0 to 5. .0 m.

vaalues are 25 to more than 50.
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Specific Gravity, Gs = 2.73
Water Content, Wn = 19-22%
_Liquid’Limit,-pL = 22-27%
Plastic Limit, EL-=j15-17%
Plasticity:Index; Pi = 5-12
' Grain siﬁe distribution: 3% to 11% sand
65% to 75% silt
14% to 32% clay
Unit weight, Yt = 2.14 t/m3 |
Cohesion, ¢ = (7.7 to 19.0) t/m2 |
| ' (Triaxial compression test)
Hard.Clayey Silt and Véry Dense Silty Sand
This layef is hard aha véry dense and is
not cOmpféssibie due to the loads of the pro;
poséd Mini¥port facilities.
Its N-values are 24 to more_thaﬁvso. The
layer ig expected'to act'as_a'drainage 1aYér
for the Quatérnary'dep69its whiie'a surcharge

of reclaimed soil is applied._
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Table IV -

SUMMARY OF SOIL CONDITIONS

Gréiding Analysis Water _ Atterberg Limits Specific|Unit |Standard| Cohesion Consolidation Properties
: ‘Content ' S ‘Gravity |Weight! Peénetra~ : '
.-, Layexr S : : . ' : ' ' tion
Gravell Sand|Silt |Clay Liquid| Plastic [Plastici~ Test : _
G 3 M C  Wn Limit| Limit ity Index Gs Yt SPT C Ce Cv My, K
. y t/m2| blows/ t/m2 em2/min. cm2/kg cm/min.
Very Soft 11 R N ) ' 0.3m  |6.5%107%- | 1.2 t0 4.7 | 1.5 to 5
to Soft 1 0=-3 0-11i35-68|27-65|21-34 24-41 | 13-18 a-23 2.71 1.90 1.5-2.5 0.10 3.0xlOTl- x10~2 x®10-6
silty Clay | -2.76 -2.16]  1-4 ~0.29 :
Quater- ' (at a pressure of 10 t/m?)
: nary 7
. i
Deposits 2:5-3.5
(Uncon-
- fined
Medium to compres—
Stiff _ o : S IO ‘ _ sion _ .
Silty Clay | 0-3 | 0-18}36-76|12-63]20-31.823-40 |14-19 10-24 . 2.63 2.03 | test) 0.13 |g.0x10-2- | 1.0'to 4.0 | 1.3 to 5
and Sandy ' : -2.76 -2.121 4-12 c=2 .4-4.2 _0_30E3_0x10—l A xi10-2 %x10~©
Silt =2.4-4.2} : |
$=10-22° (at a pressure of 10 t/m2}
(Triaxial
compres-
siqn
test)
!
o (7.7-19.0)
‘Medium to . B : : (Triaxial
- Very Dense 0 - 3-11{65-751{14-32}19-22 2227 | 15-17 5=12 2.73 2.14 25- compres-— -— - -— -
‘Basement { Silty Sand >50 sion
: . ' ' test)
Complex .
{Ormara : :
o Hard Clay- |’
Forma= 1y silt
tion) and Very - - - - - - - - - - 24- - —-— - - -
Dense >50
Silty Sand B
' (Notes) Cc : CpmbfeSSion‘Index My ¢ Coéffidieht_of;Volume Compressibility
Cy @ Coefficient of Consolidation K : Coefficient of Permeability
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appendices

Grain'SiZe DiStribution
Atterberg lelts Determlnatlon

Unconflned Compre551on Tests
(Stress~Strain Curves)

. Performed in Singaporé
Performed in Gwadar, Pakistah

Unconsolidated- Undrained Tr1ax1al
Compression Tests

(Qtress—Straln Curves)

Unconsolldated Undralned Trlaxlal
Compre551on Tests
{Mohr's Circle)

'Consolidation'Tests (e—log P éurves)

" Congolidation Tests

(log p- cv, mv, k: curves)

]

1 to

1l to:

13to

23

18

112
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GRAIN SIZE DISTRIBUTION

Projeot GWADAR MINI PORT __ Job. No.

Location of Projeot GWADAR, PAKTSTAfy . Boring No. B-1

Teated by. T, SAGAE Date of Testing Nov. 16, 1979

m. Depth.iNo. ST =2 (F0Im ~ L83 m) Seecific Gravity, Ga= 2782 ...
S om e | 508 | 3.1 | 25.4 | 19.1 | 9.62 | 416 | 200 | 084 | 042 | 0.25 | 0.205 | 0.074
:ﬁ % Pasaing : e | 795

Bl oum. w 12037 |0027 10008 1004112007 loeos ] 200 30 a0 RLS

2% Passing | 2 3.z | gpd | 505 | 48L |87 |s27 |39.1 |26.4
Sample No, Depth. 1 No. S/ =3 (.00 .m~6:77 m) Specific Gravity, Ga= 273 .

Dinm. ea 50.8 38.1 5.4 | 19.1 9,52 4.76 2.00 0.84 0.42 0.2% 0.105 | 0.074

b e

% Passing o0 | ¢722
Dum 88 |p038 lpo2f 10.0/8 \o.0/2 leopfd 00081 o003/

eve, |

o TS

2.2/3.

5% Pasing | f/-3 |7/ | E0-] |a8-2 | 439 |87.6 | 292 | 277
5 [ lﬂl,u I l_[n L N?p l.lliln lll.‘liLm 58.0 =2
eve ! |
L W 71 P sz, = T
T I T T EEE Ty T T R | TEITTITITE EEREH TR
" FGraln-Size Diatribution Curvea JIlH (K . T r : ' 1
1] ragl P O O 3 ¥ T [l [ a1 l" pe 15 17 H
" ] 34 ,f TR § L SRR I H I +TITHkn # ]
smangihy rf::;,;. R E: t‘_i ;lH :[ H
AT 1 Wttt
e " 1 4B i ! EE: IR it T BEEIEi
s, o SEEEt i XL i e ] i .{3 1 i[[. ganay s
§ T EHH | =P i - Bl i 1 1
la " [P( -mr;lt; f b 11 t ‘;‘: i I 1 i i i _.__- 4 11 ld_‘,.
§ B i ...E:r‘ ] { E 3] i ; ' {"»' 14 | R . 3 '
o ] 11 H : 1Lk g o } m . " ’
;¢ T it SR m R S
N 5 ef AR R HERY ¢ e e s
* BT TH R LRI [ R RS R R eyt TF
==z i SRR TR FATHCHE M TR 23 ey I+ |
4 EERRY M A SRR | "
i + H -1 10i :;E? Il |:‘ 1 + I. -4 ;h : ;!u — r
SREN 1) : REE RS i | Ih“.‘ BEq
-1 11T IS 'R '-I' Hy ' + i
| B W 1 ' ‘Il"l b !]! il l oy o o o IH El : Y%__
e 8.9l 'Y : 1.8 1.8 "X

Grain dismeter, em

ikl Clay - 8ikt ) | Sand ] Gravel

No. S/ =2 No.  <57.=3 No. §/ = 2 No. /-3 .

Sumsle No. Depth | 750 - 283w | foom-g:7fm| Semle Mo Db | gopm-tfS m |00 m=-677 m
.Llr;ar thnn 4.76 o % o % Max. diam. | pos Mmoo OS5 mm
- RG] B 0 ......... e 0% B 60% i 77 pord e
v’°‘2“‘mﬂfg o wml o | w % | 007 wm| 00037 mm
a2~ 074 a O % A % | Diam, at 10%5 o= mm = mm
0074'*'0 005 - RY?] % 6.;2 ....... . % Coefﬁclent ol mlformty —_ -
”Smlller lhnn 0 005n 50 % 35' ......... %,'. (;glnﬂ.’i.clqﬁlﬁu_l“{:urvatu.re“ - ) -—

_Smller lhun ODOIHI 23 % 2/ %

_ mﬁu Sieue Puuing 7 00 N .% o0 % ,

JuSiee Paing | o0 %) s00 %
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