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Soils, Surveying, Excavation & Foundations






Only one building in the world is allowed to

be famous for having a bad foundation design.
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More on this one later. ..



Surveying



B

M
3
'
“.
i
J )

1 Ya§ ypm Jeazy s uods u:%mu.__uw Fppronom a a_ﬁm.\
__|UE_:§ Ey ...-::.h_\ 1 5 Lhn\m_.‘.mu En..“s -\N

[P PNV TRG




N RECORD OF SURVEY
LWATHRD [N THIE NE 14 0F 5% 14

HECTION 19, TOWNEHIF 17 NRTH, RANGE 3 EAST,
THURETIN OULUNTY, WANHING

SERINLAN

CERFeITOEE

FOUMD B/ REBEN FLUEN
FOLMD LORERETE HARL METH
=

=

RS D138 W[TH
LY OF AS

i FELLOW CAP STAHPED “MEYER L3k

ROAD SR AL
1 MESHER AT FIND TURFACE AT
NOER WASAER HM DY THES GUPATTOR TE BE TTRICALLY 381

DE AT, SOT DM CORCRETE
INSEIRECT IO
RT, SET [N DONCREDE,

AT AS-BUILT IMTERSECTTON

AT BEGIRD POSITION,
3. SET IN CORCRETL AT AAD S

SET TH CORCRETE AT FOMD SUSFUCE

106 Berry Wiallry Fomsl
[P), Beox B39, T, Wenbingion S8397=2%50
50N AT {S2E3) fxx 360400 5254
drh @ paoenadicelandsuneying com

LT IHTERSECTDOM,
Fon

SURVEYDOR'S CERTIFICATE

05 mar CONFECTLY AEPRCSONTS & SLERTY MAOE Y

GRS AT BAEER
LA 360F CEATIF KATE wpeen

wy
2 W KEME IE

#R30,

AUTHTORS CEETIFICATE
i FoEn pon e s B oy o e
ML A7 THE REDUEST OF EL]:'%.H‘&]HJ
| MU FEE 10 r.%&?#:‘-[,-:,%

o Ik [F3 1
Ek_;nnm .:if\ pupden S L el
ITY DIRTY .'Jﬂlii

105 ADOETION T

LLEELE
ROS SEGOAIEON0, WAL 34, FE o1
RIS #EISE:

CALDULATED

.. W

ECOND SDOCTION TO FELM. M

L) M EMI SECOND ADOCTION TD FELM, WASHIMGTIN
AL UL TED
(L] B @17 VL 3

BOOZE, VL

20323, WL 34, FR 6

2, Wi B PR 3G

(23] AR AENETIA

SHEET ONE OF TWO

RECORD OF SURVEY
FOR: YELM COMMUNITY SCHOOLS

XE o
[ we wee

'_Da'l' T WeGE1 34, 89
| cmienT. G 2001, G




PLAN OF SURVEY

SCALE: 1°=, .

135.00°MYR)
135.00CMXR>

100.00°(MX(RY
ASPHALT /10" ASPHALT PARKWAY




_SW Gorner of Mhe AW
G Seetion P8 TIW- RISECM




LOCATED IN THE NE 1/4 OF FR 1/4
HECTION 19, TOWNAEIP 17 MORTH, RANCE 3 EAST, WILLAMETTE MERINAN
SURVETOR'S NOTES: THURSTON COUNTY, WASHRSCTON LAND DESCRIFTION:
BEARIHG I8 TUME: S EMECE S SECOND ADDLTION 1O vELM. WM FARCIL &
: e (RIERSECT I oF LEGENT:
o wan TR AW
3 " i u L]
3 Wy BV FIELD TRANVEREE AERAR]
i 1 GEOCIMETER S¥STES B0y (W .
THE FIELD SUPATY WAk COMDUTTCD OM JUNT AND JLF, 2901
&, THE LOT QOFeERS WERE SET LY & 2304 - 8 CHalw -
REET AN AVENLE MAMES AR FROM T BCAD RnMBE, R $Zl00000909090Z2 wmmeww DR PR
L ¥ D 2K FREERE Teat et
L4 58 S 0undY 2T AL e BUILDIHE LM 87 DEED FELACE
- - COGE OF PAVEM 1M THEESTON COUNTY MaEHDsiTin,
AOCH RETOWTION WALl SUBECT 10 fAsEuiNTE FESTRICEIONE sul PESIFVATIONG OF RECORD
L & ABE LEMD DESCNE THESTIN COUNTY
(AN, R WD THENT, SOMEDULE A
e TR IF T nm
il ." ¥
P
W
.
TH e LFTY RECDRD.
HE ¥ IR AL
1| AL U _V‘H%
i N,
L [FN
it
GECMATICE
BMOCK T
@ LN T CONCRETE, Pl 4. 4°WELY » B, NCEELY OF KL
g .
I. ¥ T A AR M ORI @ [DCE OF BUILODMG.
@& PELPUSILY m S 4TDWLY OF 8 CHAIM-LING FEMCE T3
‘? oA BELY & PR SsLY OF COMDMTE WALl COPRET L
J&.:. &0 BFLY OF BACH OF COWCACTE MALK
i #1 ai, P 0, 5 'RELY OF ALK OF OREFETE WALK
AT TOE oF maE mETE (e HuLL
& SEEETE Hin
& WOLE DA ROOK, SET T e 4 BCELY OF e OF CORERERE MELe .
@& WD DM ROCK, SET TYPICAL P 2 0°SLY OF BEC (F CORGIEPE MaLe &
fis] OF DACH OF COWCTETE MALE &
E’ P B F'WELT x B 0CSELY OF DUTLDDNE DO
=
8- 18-0 Y SHEET TWO OF TWO
. o | Vo RECORD OF SURVEY
= —— - Geomatics, P.S., Inc. ; \ e | YoR: YELM COMMUNITY SCHOOLS
. '] i ] i r | s &Y.
Dhevnatics Land Surveying |
c - - = 104 Bicery Vialkey Rleanl
— = > ~ P Box 2530, Yeim, Wathingion SH307-1350
5 = T e SE0AO0LAND (5357 fas 304005264
: = 3 A gromaticsandereyisg o TR




Prapared far and cerlified only to.

JACK C. MAY
SUE & May \4'
THEIR NATIONAL BANK 6"

THEIR TITLE INSURANCE C0O,

AREA = 10,969 5

. F1.

0.251 Acres

T
{ under pret)

BT E ar
RATRRREE F{d

JACK C. & SUE B. MAY

STUATE W T
TOWN OF ELBERTON
PARADISE COUNTY
NEW YORK

back to
the| top

SERLT 1 = KX AR 8, 1

Crsms,
SAM SMITH, LS.

sctaon, sAmith

NP L s 200

10

11




FLLASE OF BRANVILLE, O8O0

LT

STATE ROUTE f

7
20500 sy

Fam T

iy

£X 87w

ERANVILLE FINANCIAL CENTER
X = FEEF
L

T

ScaLer 1 5o’

[

T

irr

Lok F B ATH B FES
Fad - a&v

7 oy

e

CONT. 5225 AC. 2

L s

CHANVILLE FINANCIAL
CENTER
D =413

B

~LL 18 3734503

L2400
I

v, A7 4 I8 TH
W LR
: L8 iy
\_—_'C‘F et
AY

MAROLE £ PAREER

= LIGEND =

O = MO AN FOUND
» = N A ZET
L= AL RCAD TRIXE

ALAF  FOR
GRANVILLE FINANCIAL
CENTER SURVEY

Fowiimi® GF GFRaviLil

- PRERARES BY = 1= s
SORCS, BERSERION B AFIOC, WS
MO ERANVLLE A3
NEWARE SMID 43088 SO . @ ALICE L. EPRAT
LALEE L
COUAFF OF LICKwd
f cig
.fﬂdﬁ:&.ﬁ BH{,ﬁ;&Xf{H SEWNG .r.u:r u};x;}r.;::id s
WTLLAN B MENDERSON At @ R;J L -
5 fara SCALEL £ 8T
'1- A DETE: FEBRLARE, 1d
E{?‘t?iw.'.?mﬁ ROAD 131
o Er 00










Soils






PRESUMPTIVE SURFACE BEARING VALUES OF FOUNDATION MATERIALS

Tons per
Class of material square foot
1. Massive crystalline bedrock including granite, diorite, gneiss,
trap rock, hard limestone and dolomite ............... ... ... ......... 100
2. Foliated rock including bedded limestone, schist and slate
DRI e e R s 40
3. Sedimentary rock including hard shales, sandstones,
and thoroughly cemented conglomerates ............................ 25
4. Soft or broken bedrock (excluding shale), and soft limestone .......... 10
5. Compacted, partially cemented gravels, and sand
S T T T G R s i S e L 10
B DRV RO LR OOV IXIUTES ... .... ... ... i i ahmy 6
7. Loose gravel, hard dry clay, compact coarse sand,
O I G e e e 4
8. Loose, coarse sand and sand-gravel mixtures
anicompactiinesand (contined) ................. ..o ieiiiiaiinn 3
9. Loose medium sand (confined), stiffclay ............................ 2
B DOEDINRNANEIE SORCIY ... .. ............ i it 15

Note 1 ton per square foot = 9765 kg/m?.



Silt Particles

Clay Particles

FIGURE 2.3

Silt particles (top) are approximately
equidimensional granules, while clay
particles (bottom) are platelike and
generally much smaller than silt. The
clay structure shown here is flocculated.
In some other types of clays the
particles lie in parallel relationships,
either more closely packed, or
dispersed by electrostatic forces.




Silty soil
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Clean Gravel Gravel with fines



We need to find out what ’ch-
make up of the soil
composition on our site is.

How do we go about doing
that!



FIGURE 22
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SOIL DESCRIPTION

Topsoll

Loose silt, some fine
sand and clay (ML)

Loose to medium
dense fine to coarse
sand, some silt, trace
of fine gravel (SM)

Medium dense fine to
coarse sand, some silt
(SM)

Medium dense silt,
some fine sand (ML)

Medium dense fine to
coarse sand, some silt,
trace fine gravel

Medium dense silt,
some fine sand (ML)

oarse sand, some silt,
race fine to coarse
ravel (SP-SM)

FIGURE 27

A typical log from a soll test boring,
indicating the type of soil in each
Stratum and the depth in feet at which it
was found. The abbreviations in
parentheses refer to the Unified Soil
Classification System, and are explained
in Figure 2.2.




Unified Soil Classification System

ore than hatf Liquid limit
atarial is aater than §
s ller thar




VB B
\":" )
\“ E

RRRGAE

#:| |

 for removing -







Geobor S
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. Borehole # 02 8715
DRILL HOLE # Sierra-1 s ik Borehole 028715 .
Project # 02-59 Engineer:  J Hines
Location Golden, Colorado Project No. 1364-5 Project Name: Barker Establishment Lacalion  Elmine Co
Direction Vertical Elevation 5280
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Great Wall
Environmental, Inc.

PROJECT: Groundwater study
BORIHG NO. B-1
BORING LOCATION: Z5N 35W
HMETHOD OF DERILLTHG:
RECORD OF WATER DEPTH CHECKS:
CAVIHG DEPTH: none

none

SOIL TEST BORING SYMBOLIC LOG
WITH MONITOR WELL INSTALLATION NOTES

6" Hollow Btem Auger

DATE: &/2/95
ELEVATION: £96.3

HOTES:Clear weather, sunny, 65"

ARTIFICIAL FILL DEPTH: none

ELEVATION | ¢, . : Well
SOIL SYMBOLS/ | ooc | coii 'pmn'g)' Gi M | 00 (WD | Hyd Well
DEPTH | FIELD TEST DATA - % | pef | pef |ppm|  Construction Description
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Excavations



excavation should never be deeper than waist height
s0 that if there is a cave in, people are not smothered

EXCAVATION IN HIGHLY COHESIVE
SOIL

FIGURE 24

Excavations in highly cohesive and
frictional soils.




SECTION THROUGH BENCHED
EXCAVATION




Bracing is
{s required to resist
Soll pressure

SECTION THROUGH SHEETED
EXCAVATION
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TIEBACKS




Steel H-pile Wooden planks (lagging) are inserted
between the piles to retain the soil as
excavation progresses







CONSTRUCTION OF THE WATER SCREW
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FIGURE 214

Steps In constructing a slurry wall. A.
The concrete guide walls have been
installed, and the clamshell bucket
begins excavating the trench through
Bentonite clay slurry. B. The trench is
dug to the desired depth, with the
slurry serving to prevent collapse of th
walls of the trench. C. A welded cage
steel reinforcing bars is lowered nto
the slurry. D. The trench is concreted
from the bottom up with the aid of a
tremie. The displaced slurry 1s pum,
from the trench, filtered, and stored fo
reuse. E. The reinforced concrete wall
1s tied back as excavation progresses.
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Foundations



It was begun by Bonanno Pisano 1173, carried by Giovanni di

Simone 1272 and fineshed by Tommaso di Andrea 1370,

is 5580 m. high. It bas 8 orders of which 6 open galleries
180 columns and 293 steps. From the top of |

Galileo Galilei experimented the gravitation 1598
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INITIAL FOSIT]

Haollow-stem auger.

Sodl to be extracted

INSERTION

EXTRACTION
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Shallow Foundations



FIGURE 226
Three t
Simple wa

r where
surfac

on grade.




FIGURE 224

A column footing and a wall footing of
concrete. The steel reinforcing bars
have been omitted for clarity.

COLUMN FOOTING WALL FOOTING




EARTH FILL PACKED
ASAINST FORMS —

Footing Forms Set in Place
Figure B-31
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Wooden Form on Footing
Figure 7-1




WIRE THRU
SPREADERS

STUD

WALE

TIE WIRE
SHEATHING
STRONGBACK
SPREADER
SHOE

Forms for a concrete wall
Figure 6-1
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Figure 8-15




This basic
foundation diagram
excludes insulation
and waterproofing!




Closed cell high
density spray foam ™,
insulation »

Flashing ——

8" concrete
foundation wa

Corrugated “——=
_ metal protection

— Sheét
[}

|

4" XS rigid —>r

insulation (R-20) |

Damdproo:ing e
I
| ]

|

Granular fill — =

27 XPS rigid insulation (R-10) —

Figure 430.: Basements that pro-
vide continuity of the above-grade
perfect wall are usually preferred.




Closed cell high
density insulati

8" concrete
foundation w

Capillary|break

Granular fill

2" XPS rigid insulation (R-10})

'fz" gypsum board ceiling
2" XPS rigid insulation (R-10)

2x6 wall with unfaced fiberglass
insulation (R-19)

/2" gypsum board with latex
3int as vapor retarder

Figure 4.35: A hybrid insulation
approach that can be successful
in all climate zones (below the
permafrost line). No interior low-
permeance vapor control layer or
finish should be used.




" gypsum board ceiling

2'/2" gap between stud wall —

and foundaticn wall

6" open cell low density spray
foam between and behind
stud wall (R-21)

" gypsum board with latex —.
paint as vapor retarder

A basement assembly using open-cell
foam to control air movement,
vapour control and thermal control.
This assembly is limited to climate
zone 6 or lower and dry interior

spaces.

— Spray foam
insulation

~— B" concrete
foundation wall

— Granular fill

2" XPS rigid insulation (R-10)




Exterior siding ol —% Cavity insulation Figure 4.29: An insulated slab
material l|J __—4—— Gypsum board with a frost wall supporting a
Rigid insulation ——f | /— Sill gasket framed wall.
(taped or sealed joints) ] .~'_ / ,— Sealant, adhesive or gasket
Sealant, adhesive — _ |L Rigid insulation
or gasket N asbond break _ concrete slab

|| material

L 2

Protective membrane ——
also acts as capillary
break

- Expanded polyslyrene
Topsoil sloped — J : rigitf_d inf]u:;iliorw under
away per code entire sla

Granular capillary break
and drainage pad (no fines)

<+—+—— Concrete foundation wall

<+——— Concrete footing
below frost depth
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Parging with Porfland Cement
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N
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"dumbell "
(a) umbe 7
(b)

FIGURE 2.63 Dampproofing and waterproofing basements. (a) Damp-
proofing. (b) Outside of wall accessible. (¢) Outside of wall inaccessible.




FIGURE 7.2 Reinforced concrete foundation walls.

As soon as the grade difference
between the outside and the
basement floor exceeds around
2.0m, you need to reinforce the
concrete wall.



Finish floor

concrete slab with
temperature steel / W. W. F.
oo S \ /-’Membrane

‘ A B T
/- o ‘o o0 FA Rock i
Reinf :

Below

/}'OSJ" /ine \

CCompacfed 501/)

FIGURE 2.65 Thickened slabs.
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Insulated concrete forms (ICF)



Figure 4.31: ICF Basements
systems can be ideal high-perfor-
mance basement enclosurese.

Closed cell high—_
densily spray foam™,
Insulation G

Flashing

Protection
_ board —
— =)

Insulated concrete—|-
form (JC F)

- Gypsum board as fire control

| =t
Drainage mat — | ire col
| ) layer; paint as interior finish
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Deep Foundations for Larger Buildings



FIGURE 228

Either the combined footing (above) or
the cantilevered footing (below) is used
when column footings must abut a
property line. By combining the
foundation for the column against the
property line, at the left with the
foundiation for the next interior column,
fo the right, in a single structural unit, a
balanced footing design can be
achieved. The concrete reinforcing has
been omitted from these drawings for
the sake of clarity.




FIGURE 23l
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Pile Foundations
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FIGURE 2.29 Precast concrete pile and cast-in-place shell piles. (a) Pre-

cast pile. (b) Raymond pile. (¢) Union pile.
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FIGURE 2.28(a)* Isolated pile foundation.
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FIGURE 237

An elevation view of a pile cap, column,
and floor slab, Where possible, the cap
1S poured against earth sides. as shown,

for economy and for better resistance to
lateral Joads,




FIGURE 238
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Caisson Foundations
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FIGURE 2.48 Well bored in clay with bucket drill.
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Raft Slabs/
Floa’tmg Foundations



FIGURE 2.30

A cross section through a building with
a floating foundation. The six stories of
superstructure weigh approximately the
same as the soil excavated for the
substructure, so the stress in the soil
beneath the building has not changed.
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Retaining Walls



*Rugged Quarried
Stone Appearance

« Steel & Fiber Reinforced
Solid Concrete

« Large 16" x 32"
Facing Area

* Engineered
Design

w\:, !

* Easy to Install
* Low Cost

Call: (877) 901-9998
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Std. 1:10 Batter Wall

Landscape
Areas

5V/1H Battered Wall Face Varied Vertical & Horizontal Offsets
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Underpinning



A. ELEVATION
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Needle beams

SECTION

B. ELEVATION
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