Loading Patterns in Varved
Pleistocene Sediment
in the NYG Area

H |
!I\

Cheryl ). Moss

Mueser Rutledge
Consulting Engineers

5%

Charles Merguerian
Hofstra Geology




(\ VMESQUapsiIK,

\ - . ( \
ilacial Lake ~ {
iréen Pond 5 N
(2 stages) N e N |/
‘, ~ e )
H s a r“e 0' s Glacial Lake N 7/\ 5
Denville / J 7~ /7\ Glacial Lake| :
_~ Passaic (Moggy > = Glacial
Hollow stage) 7 P~ Lake .
o Tenakill /Glacial Lake
Hudson

=A%,
.

- -
A s ! ) ’,
~ e \ 3 A
“erh“rden i > 4 | Glacial Lake
LY ! Delawanna

/Glacial
¢ TLake

Verona |

6.9

i tiak P' e y Glacial Lake Hackensack
(Great Nbtch stage) /. {Kill Van Kull stage)

Glacial Lake

c { Passaic (Moggy, i B i
0 n “ e a os1 0, £ . ; § 3
e Passaic I s S ; % 9
ch stage) > ! [ A b S 4 &
7 / 5
- 3 Glacial Lake 9
l [ '

Hudson

Glacial Lake,
Ashbrook |
Glacial Lake
Woodbridge

LOWER
NEW YORK
RAV

after Slllllqﬂ/l al 2002

20 MILES

25 KILOMETERS
]




e A -
Upper '3“9-'/?’..-.) g
- -‘_L_" T;Y_' o :'l&’?h'

. ...'..:. G
L@ oY A ==
: e =*Jamaica Bay=s
\STATEN 'ZAND & , e
Y = =5 GE :

2 .
B /
'..l
» .
-

Plainfield 4\‘

-
-
.

Perth Am['?:oy'l_ i

-"




ote
e
"t

-------

Plamfleld

W S 5 e—— — —

N AW ANET T - W ¥ v s r L) T R e e e



\ 42; Fill
\ 10 Gray brown f-md sand; tr. silt
\ Effective Overburden
\/ Stress Medium stiff gray-brown
\ 20 clayey silt
A
\ ¥ ®
/ 4 Typical____30
7/ Y~ Desicdation
/ 5
| Y Profile
{ f
t J\S \\ /L Preconsolidation
T /T Profles 40 Soft to mediium
W
| VAVPY gray-brown and
3{1\ 50 reddish-brown
\“’ o "
F‘X\ i \. varved silt
WA Typica
\ \ s — S
——1o | \ Previously60 Ancelay
\ \| ‘ | Loaded
— Profile ~|
\
| 70
\ \
A
\\ .
~80
Reddish-brown fine sandy silt

1 2 3 4

OVERBURDEN & PRECONSOLIDATION STRESSES
AND COMPRESSIVE STRENGTH- TONS PER SQ.FT.

! — GROUND WATER LEVEL OBSERVED IN BORING
- RANGE OF PRECONSOLIDATION STRESS VALUES:

MINIMUM POSSIBLE _ﬂ—.ﬂ—HOST PROBABLE
Borings
® €] A
A B Cc

Depth (ft)

Ridgefield,
New Jersey

1. Loading By Deposition
0f Sediments Or Loading
By Glacial ice

2. Lowering Water Table

4. Extreme Long-Term
Settiement




P 1 B miusquapsme
/ ( == < \ ‘\‘4’\\

\ - 5 C o =~ \
ilacial Lake ~ { > ~=—=0
iréen Pond < \ X Vo
(2 stages) \ N

Glacial
Lake
~ Teaneck

Glacial

%Sﬁikm Glacial Lake
Hudson

Hollow stage)

Glacial Lake ¥ 71\ .
Denville ! J 7~ /7\ Glacial Lake|
_~ Passaic (Moggy

6.9

| Glacial Lake
! /Glacial » Pelawanna
¢ TLake

Verona |

x(1.0

: S y Glacial Lake Hackensack
Glacial Lake Passaic | / (Kill Van Kull stage)

;"\‘ (Great Notch stage) /
Glacial Lake < N
{ Passaic (Moggy (7" %
[w t] |

Hollow stage)

ake Hudson
[East)

Glacial Lake 2D
Hudson

Glacial Lake, z > =5

Ashbrook , Z g
Glacial Lake i - ~
Woodbridge £

LOWER
NEW YORK
RAV

after Slllllqﬂ/l al 2002

e -8

15 20 MILES

20 25 KILOMETERS
]




Tynical NYC Soil Profile

LIERT avE
PARK AVE,
LEXINGTON AVE.
TNIRD AVE.

FIRST AVE.
F. 0 ROOSEVELT D0

STEPHEN FOSTER QOSCET K TAFY JAMES WELDON
NOUSES HOUSES JOHNSON  HOUSES

P
™~
g Sfcome avg.
g
w

x
g
«

W-E Section Across 113" Street (Parsons 1976)



™

.

N ®

&5,

%
234
7,
. /»g///
9 x
; ,/“%
X /

N
- - R

C\

-
HOBOKEN z

WEEHAWKEN .

JERSEY
[hng

28,

29,
30.
31
32.
33,
34,
35,
36.
37.
38.
40.
41.
42.

SITE INDEX

Dyckman Houses-Dyckman St,

& 10th Avenue

Colonial Park Houses - 159th St.

& 8th Avenue

Paterson Houses - Morris Ave,

& 3rd Avenue

Lincoln Hou -~ 132nd St. &

5th Avenue

St. Nicholas Hou - 129th St,

& 7th Avenue

General Grant Houses - 125th St.

& Amsterdam Avenue

Wagner Hou - 120th St, &

2nd Avenue

Foster Houses - 112th St. & 5th Ave.
James W. Johnson - 112th St,

& Park Avenue

Taft Houses - 112th St. & Park Ave.
Jefferson Houses - 112th St. &

1st Avenue

Franklin Houses - 108th St. &

2nd Avenue

Madison Houses - 104th St. &
Madison Avenue

Carver Houses - 102nd St. &
Madison Avenue

George Washington Hou

St. & 3rd Avenue

Metropolitan Hospital - 97 St.

& 2nd Ave.

N. Y. U, Bellevue - 30 to 32 St.,

East River Drive

Jacob Ri 8th St. k East River
Lillian Wald - Houston St. &

East River

Baruch Houses-Columbia St. &
Rivington St.

Gompers Houses - Delancey St.

& Columbia St,

Vladeck Houses - Madison St. &
Governeur St,

La Guardiy Houses - Madison St.

& Rutgers St.

Chase Manhattan Bank - Liberty St,
Nassau, William & Cedar

Brooklyn Navy Yard

Fort Green - Myrtle Ave. k Ft, Grea
N. Y. Port Authority- Brooklyn Piers
Red Hook Houses - King St. &
Richards St.

Manhattanville Houses-129&B'way
W. Wilson Hous 105&1st Ave.
A. Hamilton Hous 142%8th Ave.
F.D. Roosevelt Houses-4thklstAve.
Fulton Houses, 17thSt.&9thAve.
D. Clinton Houses, 109&Park Ave.
G. White Hous 104&2nd Ave.
Polo Grounds Houses, 156&8th.

St. Nicholas Av.Houses, 117

. Y.S.0Office Bldg.
rawley Plaza,

43<‘ lel ancy St. Subwa




NOTE: POINTS LOCATED ABOVE OR BELOW

FILL

e

‘| cR-F. SAND

\‘ PRESENT AVERAGE
OVERBURDEN PRESSURE

A mMED. SAND

S JSILTY F. SANO

029

VARVED SILT STRATUM SHOWN
ARE AT LOCAT/ONS WHERE BED
EX/STS ABOVE OR BELOW LEVELS
SHOWN.

- Qverconsolidated
by 9-10 tsf

§ BN - Equivalent to 80’ - 350°
° of Eroded Soil

-

| 2 42
60 o —60
NE OF MOST E%QQAELE
i .S/‘Z';‘?’CELQW \ \ gl%e CONSOLIDATION VALUES §
i 0 =
i (GLACIAL LAKE 4z =2 —
FORMATION) \ N Y
w
60 = 8 12 80 -
cm\ W
5 \ on
41
. INNANEIREIRN, To Bedrock Increases
\ 45 adi e . 100 '
' e oad by S
\ 17 ] u
110k \ _ 110
" | A-C. SAND~
e \| '] 2 °
Ui
V] .gf0 120

% ROCK

o 2 4 3 8
OVERBURDEN & PRE

PROJECT INDEX % \

0 06 12 4, 16 18 20 22
CON50L /DA TION PRESSURE - TONS/SQ. FT.

* Points Do Not Follow

5- ST. NICHOLAS HOUSES
©- GEN. GRANT ”

7 - WAGNER

8- FOSTER

10- SEN. TAFT
11 - JEFFERSON
12- B. FRANKLIN
13- JAMES MADISON ~
14- CARVER “

15 - WASHINGTON .

17 - N.Y.U.-BELLEVUE HOSP.
20 - BARUCH HOUSE.

T aa gy

29 - MANHATTANVILLE HOUSES — —
30 - WOODROW WILSON ”
31 - ALEXANDER HAMILTON =

32 - F.D. ROOSEVELT “
33~ FULTON .

34 - DE WITT CLINTON -

35 - GAYLOR WHITE (4 -

36 - POLO GROUNDS »

37 - ST. NICHOLAS AVE. B

38 - METRO PLAZA v

39 - CATHEDRAL PARK -
- P S5.120 MANHATTAN AVE. AT 120™ S

a LY. U 5 . 40
R TR LY T A e o ement

23- LA GUARDIA HOUSES
28- RED HOQK

42 - FRAWLEY PLAZA //IOTH ST & S5TH AVE




A
ilacial Cak® ~ O\
ir?en Pond N ) N

(2 stages)

SV
Glacial Lake™
\\Paramus

Glacial Lake 4 3 y 7{\ /

9 Denville £ / ; /~» /)\ Glacial Lake
_~" Passaic (Moggy
Hollow stage) _ .
lacial Lake

GI
Hudson

, Glacial Lake
\ Delawanna

/Glacial
Lake

Verona |

Glacidl Lake Passaic Glacial Lake Hackensaci

AT = ] (Kill Van Kull stage)

S (Great Notch stage) /. 9 2
2= g \ <

\ 2007 ) 3

\‘, Madison ) Glacial Lake

Tmoraine ( f Passaic (Moggy.
Hollow stage) /

Glacial Lake
Ashbrook ;

Glacial Lake 4
Woodbridge

LOWER

NEW YORK
BAY
after Stone et al. 2002
eSS
Ry TR
i :

15 20 MILES

20 25 KILOMETERS
]




\ =

Fill

10

Gray brown f-md sand; tr. silt

Effective Overburden

\/ Stress

Medium stiff gray-brown

\ 20 clayey silt
A
\ | i
,/ P Typical _| 4
y 7/ Y~ Desicdation
\ ’ Profile
f
fh:‘\v‘ ,' _ Preconsolidation
e I,;’ Profiles 40 Soft to mediium
\E |
: \\\\\L’ gray-brown and
1
X{l\ 50 reddish-brown
\" 2 T "
I—“ : \. varved silt
{1 Typical
\ \ a5 _— -
I, ® |\ Previously60 and clay
\ \\ \ | Loaded
|_—J Profile ~|
\
. 70
\ \
\
\\ .
~80

Reddish-brown fine sandy silt

OVERBURDEN & PRECONSOLIDATION STRESSES
AND COMPRESSIVE STRENGTH- TONS PER SQ.FT.

1 2 3 4

! — GROUND WATER LEVEL OBSERVED IN BORING
- RANGE OF PRECONSOLIDATION STRESS VALUES:

MINIMUM POSSIBLE _ﬂ—.ﬂ—HOST PROBABLE
Borings
® €] A
A B Cc

Depth (ft)

Ridgefield,
New Jersey

Desiccation Protfile
At Surface

Deeper Soil Previously
Loaded By 0.70 - 1.0 tsf




Future Loading







CLAY FRACTION

] \\\ l
Vv, | PROJECT IND

04 44
/f»

_~
g
B i
3Rl
oD
~
AN
a3
82
=33
o

g
o

& 1 71

4
/
{

/ /,
yare.
w7
o
/
y

; %
/,
oA

9 | -
WY Used to Determine

VO/ID RATIO e

°
»

N
XN NN -
kf%% \?\ the Maximum
RN NAHIRN Pressure Soil Was

\@ : ‘A
NI ~ =
| DR R Previously Loaded
SR < '::\\
Nk\“ﬁstﬁ;@\\\ \\\\
\*\ll‘\‘j\@\::\\k ML \
2 Mgt saps N A
[FE ] AU

= N
= = = AFA )
- - = | ‘\\J\%\}J
1T || \
o.1 i 1.0 1700 100

PRESSURE - TONS/SQ. FT.



...l TIME-COMPRESSION CURVES

|

0.021

0.034

0.04-

0.05-}

| | n I it

COMPRESSION IN INCHES

0.06-}

c I
I i
i i P : i i 1 i P
H i {.i ; . b R e i b s
i ; ; e e i . - B !
i P i i H { it i :
| 1 H | ¥ i i H H | \ -
[ TECEOR— + i SO . : i »
] I : ! i | i

0]

0.07-

0.08 | \ u - 5 I, gy

Primary T Secondary Compression

Consolldat|on s "'."_i'_"‘f""f;ﬁ'Conlsol|dat|on”_:_w_‘ T

0.09-}—

i £ 1 -
s : ! : 4 s { RIS & ! ‘ 5 saessfornseensensanss l ......... H E o ” 4 wisill hivg 1 ; im saai 3 . 0 5 3 PES oy
CONVERSIONS i i : i
0.10 =
1 1INCH =254¢m L T
1 1FoOT =30480m T-F~ '

< S 1) 3.4
R

1 1TSF =9576kPa |t L0l | FIME IN MINUTES RN . TR
0.11 T T R . LR ] T || ™ T T T rrTT ! i ! H { i

0.1 1 10 100 1000 10000




)

Lanp




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

