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DEFINITIONS

Fx

the base or bottom

Footing: 1s the spreading course at

or piler.

a foundation wall,

resist the lateral

Retaining wall: 1is any wall used to

placement of any material.

Foundation: that vart of a structure that transmits

load on structure

bearing materials.

earth on which the

Bearing Materials: the materials of the

structure rests.
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I. BEARING MATBEHIALS

A, GClassification

201 . Rocks

202. Granular S5Soil

Shale: A laminated, fine-textured, soft rock com-
posed of consolidated clay or silt, which cannot obe
molded without the addition of water.

Slate: 4 dense, very fine=-textured, solt rock which
is readily split along cleavage planes into thin sheets
and which cannot be reduced to a plastic condition by
moderate grinding and mixing with water.

Schist: 4 line-textured, laminated rock with a more

or less wavy cleavage, containing mica or other flaky

minerals.

e

Gravel: An uncemented mixture of minerél grains one
quarter inch or more in diameter. i

Sand: A type of s0il possessing practically no aa- .
hesion when dry, and consisting of mineral grains

smaller than one inch quarter in diameter.

Coarse Sand: A sand consisting chiefly of grains which

will be retained on a sixty-five(65) mesh sieve.
Fine Sand: A sand consisting chiefly of grains which
will pass a sixty-{ive mesh sieve.

Compact gravel, Compact 3and: Deposits requiring pick-

ing for removal and offering height resistance to pe-
netration by excavating tools.

(i -7 T ~ O . . . .
Loose Gravel, Loose Sand: Deposits readily rewmovable by




by shoveling only.

203. Cohesive 35o0il

a. Hardpan: A thoroughly compacted mixture of clay, sand
gravel, and boulders, for example boulder clay; or a
cemented mixture of sand or of sand and gravel, with
or without boulders, and difficult to reuwove by pick-
ing.

b, Clay: A fine-grained, inorganic soil possessing suffi-
cient cohesion when dry to rform hard lumbps which cannot
readily be pulverized by the fingers.

c. Hard Clay: a clay reqguiring picking for removal, a
fresh sample of which cannot be molded In the fingers,
or cdn be molded only with the greatest difficulty.

d. Medium Clay: A clay which can be removed by spading, a

fresh sample of which cen be molded with substantial
pressure of the fingers., |

e. Soft Clay: A clay which, when freshly'sampled, can be
molded under relatively slight pressure of the fingers.,

f. Rock Flour (Inorganic S8ilt): A fine-grained, inorganic

soil consisting chiefly of grains which will pass a two
hundred (200) mesh sieve, and possessing sufficient co-
hesion when dry to form lumps which can readily be pul-

verized with the fingers.



B. Loads on Foundation Bearing Materials.

SO s

allowable I.oads.

class NMaoterialbadl O e

l.

8.
9.
403
F Il

12.

Before issuing a permit for erection or alteration ol
permanent structure, and in the absence of satisfactory

data, it will be recuired from the owner to dig pits or

Massive bedrock without laminations, such as gra-
nite, Diorite, and other granitic rocks; and also
Gneiss, trap rock, felsite, and thoroupghly cemented
conglomerates, all in sound conditloN...eeeeeecanes
Laminated rocks such as slate ana Schist in sound
ioicg il Lol A S RO VPSS AR P P e P S e O e R IR S e e
gam e In Eand condibitni. cedt i annron e nn s us
Residual deposits of shattered or broken bedrock of
any kind excent shale...cceeeeineecnsrssrsencsnscesss
R P W S T T 1 =
Gravel, sand-gravel mixtures, COMPACT...ceecesscsas
Gravel, sand-gravel mixtures, loose; sand, coarse,

RIRINDECTHONGe +) (o o) o (5./3] o 8513, &) [0 &8 510 =161 o) 8 8 (8170 316} o) foriomin' (5 (o) o] {afin A MM e Wik o

Sand, coarse, loose; sand, fine, compact..........

PRI 108 o F ST e @ s b e n pae pe @b
i Rl N R I R P R N e e
i'J.ediLtfu. Ula}/..'.o-00-............-.0--.o.-.'.l-.....

SETT I vv cvar vy rgpany gaas g@doshodndddorsqsaadne

=

cl

5
10

O~

e

+

L%}

‘r_.-'

make borings at such locations and to such depths as will

disclose the character of the materials underlyving the

F

site of the proposed structure.



303,

304,

307.

1

When it is proposed to support the structure on bed-

1

rock, and loading the rock to nmore than ten tons per
square foot (10 tons/sq. ft.) it shall be required

that sufficient number of drill holes or bores be made

to prove that bedrock has acctually veen reached.

1

The bearing materials under every structure shall be o
uniform natural deposit of rock, gravel, sand, clay,
silt, or coumbinations thereof which doss not contain
and which does not everlie strata containing more than
10% by dry weight of organic matter. (A structure
may resat on f£ill, provided due allowanse is made for

the 'effect of differential ssttlement.)

Due allowance shall be wmade in deternining the capacity
of the bearing matorials under a structure for the

possible change in moilsture content.

Where rootings are to bz placed at varying elevations

the effect or acjacenqﬁoaus shall be included in the

foundation analvsis.

= J

The maximum pressure on soils under foindations shall
not exceed the allowable bearing values set forth in

this table except when determined in accordance with

r

&

the provisions in sections..40l to 407.4...0Where

-

modifications can be allowed.

The tabulated bearing values for rocks of classes 1 to
3 inclusiwe shall apply where the loaded area is less
than two fect (2'-0") below the point lowest adjacent

surface of sound rock. ihere the loaded area is more




increased 20% for each foot of additional deptn but

309. The allowable bearing values of classes 4 to 9 inclu-
sive may exceed the tabulated values by 2
foot of depth of the loaded area below the lowest ground
surface immediately adjacent, but shall not exceed twice
the tabulated wvalues. For areas of foundations smaller

than three feet (3'-0") in least lateral dimention, the

allowable bearing values shall be on third of the allow-

)_l

able bearing values multiplied by the least lateral di-

tion in Ieet.

lasses 10 to 12 inclusive apply
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walls, and piers. When structures are founded on or are
underlain by deposits of these classes, the Lotal load
over the area of any one bay or other major portion of
the structure, minus the weight of the excavated mate-
rials, divided by the area, shall not exceed one half

(50%) the tabulated bearing values.

311. Where the bearing materials directly under a Iounaatlon
overlie a stratum having smaller allowable bearing va-
lues, these smaller values shall not be exceeded at the

level of such stratum,

f..l

312, Computation of the vertical pressure in the bearing mate-
rials at any depth below a foundation shall be made on

the assumption that the load is spread uniformly at an



LSS}

angle of 60° with the horizontal; but the area consi-

n
dered as supporting the load shall>exceed beyond the

M

intersection of 60° planes of adjacent foundations.

hall be determined by the general princeples o



C. Foundation Load Tests.

401, Whenever the allowable load on a bearing material or on
a pile is in doubt, tests should be made, and the load

so determined shall be taken as the allowable load.

L02. Loads shall be applied by direct weight or by means of
hydraulic Jjack pressure that i1s automatically maintained

constant. Settlement readings shou be referred to a

1

bench mark established at a suflficient distance from the

D

403, A test load shall be applied to produce a unit pressure

equal to that for which the propossd foundations are de=-

m 1

signed. This load shall be allowed to remain undisturbed
until no measurable settlement occurs during a period of
twenty-four hours. The load shall then be*doubled in in-
crements not exceeding 250 oif the design load. At least

four hours shall elapse between the application of suc-

5L

cessive increments. The total load shall be allowed Lo
remain undisturbed until no measurable settlement occurs
auring a period of twenty-four hours.

LOL. HMeasurments of settlement shall be accurate to one thirty-

lH
second inch (32 ) and shall be taken and recorded every

—

hour during the first six hours after the application of
eacn increment, and at least once every twelve hours

thereafter.

LO5, For bearing materials of classes 1 to 5 inclussive, the

loaded area shall be at least one square foot. In classes



[}.07 .

0
O to 12 inclussive, the loaded area shall be the full
size of the pit and with an area of not less than four

square feet.

o

When loading tests are made on bearing materials of
classes 10 to 12 inclussive, suitable methods shall be
used to prevent evaporation from the waterials being

te

ted.

(43}

'hen the design load upon bearing materials of classes
1 to 10 inclussive causes settlement of less than three-
eighths inch and twice the desiin load causes settlement

of less than one inch, the design load shall be allowed.
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II. PILES

A. General Specifications.

50l. A detached column or pier supported by piles shall rest
upon not less than three piles, but a coluun or pier
connected to permanent construction, which orovides ade-
juate lateral support to the top of the piles, may rest

upon a single pile or upon two piles.

502. The excavation for pile foundaiions, whereever prac-
ticable, shall be completed to pile cut-off grade, or
lower, belfore piles are driven. In nc case shall piles
be driven through more than three leet of unexcavated
material above pile cut-off grade.

503. Addivional piles shall be driven to replace piles injured

during driving.

504. A foundation wall of a building not more than twenty (20)
feet high, if supported laterally, may be supported by
a single row of piles. Cther foundation wall shall rest

upon at least two rows of piles.

505. Piles shall not be jetted except with specific approval
of the commissioner. After jetting, piles shall be dri-

K

ven to the required resistance.

506. The method of driving shall be such as net to impair the
strength of the pile and shall meet the approval of the
commissioner., a4 steel or iron follower may be used

subject to his approval. It shall be equipped with

4]



508,

509.

witli=se suitable socket incasing the pile head sufii-

ciently to prevent damage wille driving. Shattered
broomed or otherwiseldamaged plle heads shall be cut

back to sound material before driving with the follower.

If a wooden driving block is used it shall, at the time
it is used for measuring the penetration, be of sound
nard wood equal vo oak, not wmore than twelve inches (12")
: - SRR Ty , e ) : e

in height, with the gain parallel to the axis of the

pile, and shall bz enclosed in a stesl casing of ade-

guate strength to resist lateral distention.

Belled bases for cast-in-place piles shall ue at least

L inches (4") thick at the edge.

Structural steel shapes or pipes may be usad as piles

without a protective covering of concrete.

.




B., Allowable Loads on Piles.

601.

602.

603.

The allowable pile loading shall be limitted by the
provision that Ulihe vertical pressures in the bearing
materials at or below the points of the piles produced
by the loads on all piles in a foundation shall not

exceed the allowable bearing values of such materials.

Piles or pile groups shall be assumed to transfer their
loads to the bearing materials by spreading the load
uniformely at an angle of sixty degrees (OOO)with the
horizontal, starting at & polygon circumscribing the
piles at the top of the satisfactory bearing stratum

in which they are eumbeddeu, but the area considered as
supporting the load shall not exceed beyond the inter-
section of the sixty degree planes of adjacent piles

or nile groups.

The allowable load on each pile shall be limitted by t
the requirement that such load shall not cause exces-
sive movement of the pile relative to the soil. BSat-
isfactory proof of this load for all soil conditions

and all +yoes of piles can be obvained from load tests.

r

The penetration formulas:-

e

7 - weight of striking part of hammer in pounds (lbs.)

C"i‘

=

h - height of fall of hammer in feet (ft.).

weight of pile as driven (1bs.)

b5
|

s - average penetration per blow in inches {for the
last five blows).

R - allowable pile load (1lbs.).

F - actual energy delivered per blow in foot pourds



14

SRL
K - 248 plus ¢ in inches.
L - length of pile in 1inches.

A - average sectional arca of pile material, as driven,
in square inches,

& - modulus of elasticity of pile materi

{4}

1, as driven,

(Peseic¥

U -« Constant equals 0.05

(L) R equals 3Wh times W_ (for drop hammers)
s k WP

{2) R equals 3.6Wh times W (for single-action

s k W P steam hammers)
(3) R equals LF times _W_(for double-action
sk W P steam hammers)
Type of Pile € *
_..rooden piles.........................l...................... l’soo,ooo
Precatt GonPrals DB c: cussmsccassiossassbossanacnonspmey 3,000,000
Simplex piles(steel shell:16" outside diameter, 3/4" thick). 30,000,000
Nagarthar Eont e LR B v o ns 3 3 €3 7.8 ¢ 5.6 586t onosoeseesss cnieos . 30,000,000
Raymond® st anda s S uNaRE e PliOBe .. ..oocociuccaactoeisssnrsbe 30,000,000
Regiong steD SRRl o5 o5 o c v 56 snanadssassasessoaseessedas 30,000,000
Union metal steel fluted shells(Neo.ll Ga. St. 1" taper in 4! 30,000,000

Fluted shells (No. 11Ga. steel, 1" in 7'-0" taper)

n computing the allowable load of & pile driven with

Q@ i

follower, the value of (k, computed for the follower

itself shall be added to the value of (k) for the pile;

the weight of the follower shall be added to the weight

0606. The value of (k) may be determined from the allowable
plile load assumed in the design unless the allow:=ble
load computed from the penetration varies more than 20%

from such assumed load.



607 .

609.

610,

1)
Double-acting steam hammers shall be equipped with an
approved device for determining the actual energy in fo-

ot pounds (ft. lbs.) per blow delivered.

1

The penetration (3) for an allowable pile load (i),

must not exceed the following:

(L) s equals 3Wh times W - k (drop hammers)
R TP

(2) s equals 3.0Wh times W - k { single- acting
R V4P hammers)

—_
W
S
Ui

equals 4 F times W - k ( double- acting
it 4P hammers)

A negative value of (s) indicates that a heavier ham-

mer must be used.

fhe data used in determining driving resistance shall be

obtained during driving and not upon re-driving when a

pile has been allowed to stand more than one hour after

having been driven.

fhe allowable load upon any pile shall not exceed 50/
of the static load at failure. The load at failure
shall be assumed to be the load that will produce an
increase in settlement disproportional to the increase

in load.



\e

a sound

Wooden Piles.
cut from a

Co

701l. Every w pLig
i from defects whictk

J
o)
cr
€3]

0

o
=

f at least ten inches

1ay be used as

ber of aj

o) Square timl rec
I : ross-s=ction shall not

in which cagse

The axis of a pil not deviate from a straight line
inche ( i ach ten feet (10'-0") of

more than one

length not more than
allowable

704, The load on
loads as
ove specified dimen-

705. Loads on wooden vniles naving

ticne:
1?2 tons

16 tons

Spruce & Norway Pine...sececcscace
QOak & Southern Yellow Pine....

may be increased by one tom for every inch
the winima speciiied.

0]

Thesé values
by which the diameter exceeds
706. Piles shall be cut to sound wood before capping is placed.

so as to insure

be determlned

permanent ground water level.

The cut-of

that pilles ars
1 not be

to center spacing of wooden piles shall
an twice the

ess th

butt

708, The cen



O

\O

1

water they should be

If piles are not below the lev

pressure-

L

®

)
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Precast Concrete Piles

710 .

711.

TidZ -

713.

st concrete piles shall be designed, cast and cured
to have the strength necessary for handling and for dri-
he concrete shall be proportioned to have a coim-
pressive strength of at least 3000 p.s.i. No pile shall
it has cured sufficiently to

develop the necessary strength as shownn by standard test
specimens made from the same batches of concrete. IEach

pile shall be cast in one plece.

Precast concrete piles shall be reinforced. The ratio of
the longitudinal reinforcement to the cross-sectional
area of the pile at mid-length shall not be less than 2%.
For a length of four feet (4'-0") at both ends of the

11 be spaced not over three inches
center-to-center (3" ¢/c) or an equivalentg spiral shall

—
"

be provided. Reinforcing steel shall be embedded at

least one and one half inches (13") from the exposed sur-
face, and in piles exposec to s:a water such coverage at

least shall be three inches (3").

The minimum spacing center-to-center of piles shall be
two and one half times the square root oi the cross-sec-

tional area of the butt (2.5 «Ab ).

he load on a pile shall not exceed the allowable load

specified in section...00L..., and shall not exceed thir-

~

ty tons for a pile of 109 sq. in. cross-sectional area.
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E. Cast-in-Place

Tide

=]
=
N
*

710,

1

Cast-in-place concrete piles shall be sc made and placed
as to insure the exclusion of all foreign matter and to

secure a well formed unit of full cross-sedtion. In for-

ming such piles, the concrete shall not be poured through

water.

The spacing of piles shall be sufiicient to insure the

@

preservation of the 1ull cross-section.

The spacing cen-

Ler-to-center shall not be less than twice the average

diameter of the embedded portion of the pile, nor less

than thirty inches (30"). When the center-to-center spa-
cing is less tnan two and on@ quarter (2%) tiwmes the ave-

rage diameter, or less than thirty-six inches (30"}, no
pile shall be filled with concrete untill all adjacent
piles within a raduis of four and one half (L3) average
pile diameter and not less than five feet (5'-0") have
been driven to the required resistance.

Any cast-in-place pile may be assumed to develop a fric-
tional resistance equal to one-sixth (;) the bearing
value of the bearing material or to 300 p.s.f., which

ever is less.
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F. Concrete-Filled Cylindrical Steel Piles

7B,

719.

7205

gels

722 .

u

inches and a shell thickness of at least three-eighths
inch (3) for piles fourteen inches (1l4") or wmore and five

g

sixteentlh dnch { 5) for 107 and 12" piles.

=
16
Splices of shells shall be of such material and design as
to insure alignment of shells and transmission of the
load. The ends of each section of the shell shall be
perpendicular to its axis. The outside diameter of the

pile shall be at least one-fortieth ( EO) of its length.

After driving, the inside of the shell shall be carefully

cleaned to the bottom and its direction and cross-sectio-

nal area shall not vary wmore than 13% from its original

cross-section. ohells shall be filled with concrete

having an ultimate strength of at least two thousand lbs.
)

per square inch (2000 p.s.i.). Concrete shall not be

placed in water except with speciul permission.

The center-to-center spacing of piles, when driven open-
ended shall not be less than the diawmeter of the shell
plus ten inches (10"}, and not less than two feet (21-0m")
When driven with closed ends, the spacing shall be as for

cast-in-place concrete piles.

The load on a pile shall not exceed the safe load on the
concrete at 400 p.s.i. plus thabh on the steel shell at
0000 p.s.i. after deducing on eight ( 1") in thickness
frow outside of the tube; nor shall the load carried by

the steel shell exceed one half 50% the load on the pile.

iles shall have an inside diameter not less than ten (10m)



723 °

724 .

-~J
48]

21

For piles longer than forty (40) diameter the allowable
load is reduced by a percintare equal to the excess

length divided by the diameter.

The load on a pile shall not exceed the allowable as
determined by section...oOLk..., where it is positively
proven that the pile rests upon bed rock of known quality

the allowable bearing power of the rock may govern.

When a single pile supports a detached coluin or pier,

the load shall not exceed 2 ) the capacity

of the pile.
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G. Friction Piles

720,

727

728,

Friction piles shall be designated as those made by de-
positing concrete against soil in drilled holes and
which transmit loads through the medium of friction

between their surface area and the soil.

They may be designed by assuming a frictional value
of four hundred and fifty pounds per square foot of
contact area ( 450 1lbs./sq. ft.), neglecting the top
five feet (5'-0") below the ground surface, but their

safe bearing capacity shall be verified by load tests.

Friction piles shall have concrete poured in such a
manner as to insure the exclusion of foreign matter and
the retention of a full sized shaft. They shall not
extend below the ground water line. reinforcement

shall be the same as for cast-in-place piles.
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H., Composite Piles

vy

730.

Composite piles shall consist of a combination of any

2

of the types of piles providid for in this part. The

minimum dimentions of each part shall be those specified

for piles of its type. T[he allowable load shall be lime-

9]

ted by the strength of the weaker type. The joint bet-

ween the two types shall be contructed so as to prevent

thelr separation, maintain alignment and support the load.

The center-to-center spacing of composite piles consist-

ing

(=]

of a wood pile and cast-in-place pile shall be limited

by the requirements of cast-in-place concrete pile.



A. Loads

801.

802.

803.

804.

805.

24

(a) Dead Load: The weight of the structure including the
weight of permanent partitions.

(b) Horizontal Force: A horizontal force caused by wind

pressure or the effect of earthquakes.
(c) Live Load: Any load other than the '"dead load™ and

the"horizontal forcel

Only vertical concentric loads shall be assumed to be dis-
tributed uniformly over the bearing area in contact with

the foundation.

Distribution of eccentric loads shall be based upon the
assumption of a rigid foundation sand an elastic bearing
material. Stresses due to eccentricity may be neglected

if they do not exceed 10% of the axil stress.

The allowable stresses may be increased 25j where caused

by the combination of vertical loads and horizontal forces.

Foundations for structures more than fifteen feet high
shall be designed to resist both earthquake forces and

wind pressures.

:..-l
(1]
L
=
L&
c
=
ct
C
iy
ct
=
¥

earthquake force shall be considered to

be applied in any direction and shall be not less than

that given by the formula: F = CW

Where; -

' F = force of earthquake in pounds
C = A coefficient

W - MaAat+al Aaad and 1ive 1oad .o



807. Values for the coefficient "C" in the formula:

Safe resistance of foundation soiﬂ@ tc vertical loads

Fodr (L) tone peEr squaTs LOGF OF O¥VErcicssscrsnerninass 0.06
Between 2 and four (L) tons per square foot....eec... 0.08
Less than two (2} tons per sguare foob...eccevcasacas 10510

€08, For buildings supported on piles the coefficient "C"
shall be 0.10.
For buildings on piers exctending to firwm soil or rock

the coefficient ™C" shall be 0.08.

809. For public buildings "C" shall be 0.10 .

810, Computations for stresses in foundations shall be made
in accordance with other parts of this code.

811, Reductions in live loads shall be made in accordance

with other parts of this code.

25



B.

26

Design of Footings

901.

902.

903.

904 .

9050

Footings and foundations, unless specifically provided

shall be constructed of masonry or reinforced corncrete
and shall in all cases extend to the following minimum

deoths: -
Distance below the
Building natural surkﬁce of
the ground. T

a. One story building 1r-6n
h, 2 @8 35" n 21_gpn
o " " bR L
d. 50r 6 " " 4t =0n
By or & W " 510

Note: These provisions shall not apply to foundations
on bed rock.

Footings shall be proportioned as to the area or the num-

ber of piles it is resting upon on the bases of the total

)

the weight of the footing itself.

=

For computa-

w

load plu
tion of moments and shears, an upward reaction per unit

area or per pile shall be based on the total load divided

&

y the area or by the number of piles.

&

Footin:s may be sloped provided the allowable stresses

shall not exceeded at any ssction.

Footings supporting buildings of two or more stories shall

rest upon a bearing material of undisturbed natural soil.

Footings supporting one-story buildings may rest upon fil-
led ground, subject to the following requirements:
(a) The pressure of the footing upon the bearing material

due to live and dead loads, shall not be more than



906.

five hundred pounds per square foot (5001bs./sq.ft.)

217

(b) The footings section shall be at least two feet (2'-0")

steel bars; two, three inches (3") from the top and

in depth and be reinforced with four one-half inch (3")

two, three inches ") from the bottom of the footing.
? =

(c) A one-story accessory building may rest upon a concre-

te slab four inches (4") or more in thickness supported

upon filled ground. Such slab shall be reinforced with

six by six inches (6" times 6") with #10 - 710 welded

wire fabric one inch (1") below the top surface of the

slab.

811 bars in footing slabs, except the longitudinal reinfor-
& ’ k &

cement between loads in continuous slab footings, shall be

anchored by means of standard hooks. The outer faces of
these hooks shall be not less than three inches (3") nor
more than six inches (6") from the face of “the footing.
Hooks will not be required when the projection does not

exceed the thickness or depth of the footing slab.
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C. Design of Isolated Footings

907.

08.

e

709.

l'he bending moment on any section of an isolated footing
shall be equal to the amount of all the external forces
on one side of the section for one-way reinforced footings,

5/ of the external moment for two-

oo
i

and shall be equal to

way reinforced footings.

The greatest bending moment in the design of a footing

shall be the momant at sections located as follows: -

(a) At the Tace of the column, pedestal or wall for foot-
ings supporting a conerete column, pedestal or wall.

(b) Half-way between the middle and edge of the wall, for
footings under masonry walls.

(c¢) Half-way betwesn the face of the column or pedestal

- A Hhas sAos £ +ha m ‘3 s i i s iy i‘ i :
and the edgge ol tihe Hmevdl bBase, 10I OOULILLS

J
=
-
e
(o
@
A1}

i‘he total required tensile ré;nforce”gnn shall be distri-
buted unirformly along one-way reiniorced footings and ac-
cross the width of two-way reinforced rectanpular footings.
4 portion "R"™ of the required area of the reguired trans-
erse reinforcement in two-way rectangular footings shall

s

be distributed uniformly across a band of width "B"™ center

D

under the column or pedestal.

width of footing

s
o = —
1t S+l

-
2
=
=
n

where: s equals the length of footing divided by
its width.

'

The remainder of the transverse reinforcsment shall be unil-

J

formly distributed over tihe outer portions of the footing.

C
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The critical section for shear or diagonal tension shall

be assunmed to be located a distance from the face of the

m

o

column, pedestal or wal equal to the depth "d" for foot-

ings on ground, and one-=half the depth "d" for footings
¢ & 3 L &

EBach face of the critical section for shear shall be con-

sidered as resisting an external shear equal to the load
on an area bounded by the said face of the critical s=c-

tion for shear, the Lwo diagonals and the portion of the

edge of the footing intercepted between the two diagonals.

The total tensile reinforcement at any section shall pro-
vide bond resistance at least equal to the bond require-

ments as computed from the following percentages of the

extermal shear at the section:

(a) For one-way reinforced footings, 100%-
(b) For two-way reinforced f{ootings, &5%

The totzl stress in the column shall be considered as
being transferred by both bearing on top of the suppor-
footing and by bond on the embeded longitudinal

bars or dowels, or by either. The unit compressive stress

on the loaded area shall not exceed .25f'c.

o

In computing the stresses in footings supporting a round
or octagonal concrete column or pedestal, it will be as-
sumed that the colwm 1s a square having an area equal to

the area of the column or pedestal.

o

Dowels having a total cross-sectional area not less than

the total cross-sectional area of vertical reinforcement



9lo.

917.

920.

in the column, and embeded in the footing a distance not

less than 40 diameters, shall be provided.

Not less than Tour dowels shall be used and no dowel shall

greater

have a diameter more than one-eighth inch ( 1%}
——
g

Lrerss ) ALEE S AW SO — T e
than the diameter ol the column reinlorclng oars.

g E TR ey 1 il b T e [ . o ha kS alqm ~ - - + 1
in reinlorced concrete iootings, the thickness above the

A e B e o P A AU SR TS, TR B hesring ara ~hz1]
Feliit orcsmen aL Lig eklk'.;, 1L uvhne 251 EN Dedl .LI.&{ dared Shidl.l

shall be not less than six inches (6") for footings on soil

and not less than fourteen inches (14"} above the top of

All structural steel shapes used in footings shall have at
least six inches (6") of concrete between the steel and

the upper footing surface and shall be protected with at

least four inches (4") of concrete at all other points.

In determining the depth of unreinforced footings or piers
the assumption shall he made that the load is carried

- o e 4+ i = oy - £ -+ o e ] L s O
through the concrete at an angle of thirty detrees (30%)

vertical without developing bending stresses in

e
o

3B
o

the footing. The projection on any side from the face of
the supported member shall not be greater Lhan one half

1 1 3 ] 4= £ - ~ 11 Pt gy FE b P,
(3) the depth at the face of such member.



D. Design of Continuous Footings

921. Excavation in sloping ground shall be ste

922, If not more than one th

in area, any one-story building not used

gsoil.

923. Exterior walls resting
supported by a footing

eight inches (8") into

wood or

4

ousand square fee

steel stud bearing

eight inches (8m)

natural ground.

¢l

31

pped to provide

sq. 1T
sidenti
S, MHNay

inches (3")

natural
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1002.
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1004.
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32

DESIGN of FOUNDATION WALLS

Solid masonry foundations walls and those of concrete

block or coursed stone shall not be less in thickness

than the wall immediatly above and in no case less than
twelve inches (12") except when the space enclosed within

gnen built of concrete cast-in-place, foundation walls

shall be at least as thick as the walls supported, but
in no case less than eight inches (8").
then built of rubble stone, they shall e at lsast sixteen

Rou:h or random rubble without bonding shall not be used

+

as foundations for walls more than thirty-five feet (35')

rubble walls

==

1eigh, nor shall coursed bonded be used as

foundations for walls more than seventy-five feet (75')

heigh.
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1105.

33

v FOUNDATION TIES

Piles or foundation piers shall have a structural ties
between their tops at the ground line in longitudinal and
transverse directions. Ties may be reinforced concrete beams,

structural steel encased in concrete, or a continuous rein-

Bach of the foundation ties shall be designed ©o transmit in
tension and Jor compression one tenth (1/10) of the total
vertical load carried by the heavier of the footings, piers

or caps connected. Ties shall be so proportioned as to hold

all columns together.

The minimum section of any foundation tie shall be: -

{(a) HReinforced concrete: 12" timés 12" in gross cross-section.
reinforced with four (4) longitudinal steel bars five-
eighth inch (5/8") in diameter, and bound with steel ties
one-quarter inch (4") in diameter spaced not over twelve
inches (12") on certers.

(b) Skructural steel: - A six inch (0") twenty pound (205 )

n"H" section encased in concrete with at least two inches

(2") of concrete outside of the steel.

If a reinforced concrete slab is used, such slab shall gave
a thickness not less than one forty-eignt (1/48) of the clear

distance between footings, piers or piles and not less than
six inches (6"). It shall be reinforced with not less than
eleven one-hundredth (0.11) square inches of steel per linear

foot in both directions.

The longitudinal bars of foundation tiles and the reinforce-



34

ment of slabs shull be embedded not less than forty (40}

diameters in piles, piers or footings and provided with

standard hooks.
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1201.

1202,

\vA ¥ RETAINING WALLS

ghen a wall is retaining earth and/or water, the total pres-

sure, both vertical and horizontual, shall be calculated with

the best accepted engineering practice, and such design shall
take into account any possible surcharge due to moving or

fixed loads.

Drainage of the retained matcrials shall be provided to such
an extent as to keep the forces on the wall within the design

loads.
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