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Water collection ring main

Generator and electrical controls Pumped wells

Discharge pipework
Settlement tank




A8 AiSaal) Ly puail) Aas g AUl BoldS waia
Soil Permeability sl 4,3 -]

sl Jaul @ sie g Water Table 4 gall sliall (5 glie @ gnta (3 4ll-

Bed Level
—relall o o 3O 8 ) g i) (g ALl

VY



e 22n) 4 gal) slaall sl o glaall < gl) g i) (e cililasall Ay 81 adl) un J gaall
il &) sl

iy il 2 ) b ol 27 o @il oy Ablical) -
o paill o DU B gl | Al =osd) O L gy
(rs2) (A=)

21-7

(Jshal 85 (5 yiiy 5 ) 20-15 ( Silty Sand ) 4 e 43l
10 - 3 15-10 ( Clean Fine to Coarse Sand ) ¢ia (A acl candai Ja

( Sandy Gravel ) ) (a5

2-1 1.0-0.5 ( Fine to Coarse Grave ) (s ) aeli as

s AY Gk 4

d—m,bﬂﬁijhﬁ)ﬁTUJ&Dwajﬂ‘ULMAL)ADM“—‘M]LSPTJJL?‘M\U&.
> T 1<



Jeall 4alis J 5= )Drains ((4bie Y J )kl Jleatinl

4 Al (e olaall aand aadiiy s YElectrical Osmosis (b el pecalial) 35y jla Jlentinl
Al UaAlS Jaati 403Y 8 il 558 (3 ph (e ALIRN 4l @l

3¢ Gd Julud die 5 JAnode( dus se SRS | ki Lt jaaal (5 Al il 5 YCathode (
Leon oy G L) sl olaily (5 o A8 sall olaall lé <l 53 180 — 40 ol

Lo gall o sell Jlanind

- 12
¢ ! 34 ‘ g 04
L] 3 e



Al e 1

Pump (;) () Pump
T Perforated Pipe  Pumyp Original Groundwater Level
Driginal W
""""""""""""""""""""""""""""" (. \ Ground Level
~ : —_—
\‘
\\ rd | \—— Anodes ——/ || ok / Cathode

Row of wells Direction of Flow

(cathodes)

Row of wells
(cathodes)

Fig. 8.8 Control of Groundwater by Electro-Osmosts Methods

1A Al a9 Al Al cliidlaY)
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SOIL TEXTURE AND PLASTICITY DATA

No. Description Sand Silk Clay LL PI
3  Well-graded loamy sand 88 10 2 16 NP
4  Well-graded sandy loam 78 15 13 16 NP
5  Med.-graded sandy loam 73 9 18 22 4
6  Lean sandy silty clay 32 33 35 28 9
135 o 7  Leansilty clay 5 64 31 36 15
- 8  Loessial silt 5 8 10 26 2
= Heavy clay 6 2 72 67 40
- Poorly graded sand 94 -6 - NP C
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Method of Compaction

Material

Impact Pressure Vibration Kneading
Gravel Poor No Good Very Good
Sand Poor No Excellent Good
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Silt Good Good Poor Excellent

Clay Excellent with confinement Very Good Good
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1. Sheepsfoot rollers

2. Tamping rollers
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3. Smooth-drum vibratory soil compactors
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Compactor Type Method of Compaction
Impact Pressure Vibration Kneading
Sheepsfoot yes
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Tamping roller yes yes

Vibrating Smooth Roller yes yes

Vibrating Pad Roller yes yes

Pneumatic yes yes
Material Type of Compactor

Steel Wheel Pneumatic Vibratory Tamping foot Grid

Rock Good Poor Good Good Good
Gravel, clean or silty Good Medium Good Good Good
Gravel, clean Good Medium Medium Good Medium
Sand, clean or silty Poor Poor Good Poor Medium
Sand, clayey silt Poor Medium Medium Good Poor
Clay Poor Good Medium Good Poor
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brick or masonry foundation or strip footing

Timber H-pile Concrete Composite
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Gravel Sand Sift Clay
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2 mmto 75 mm 0.05 mmto 2 mm 0.002 mmto 0.05 mm lessthan 0.002 mm
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Unified Gravel Fines (silt and clay)
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| | 2 .06 002
ASTM Gravel Sand Silt Clay |
2.75 075 002
o 2| Grave Sand Silt Clay I
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Table 9.1. Safe bearing capacity of different types of soil

S. No. Type of soils Safe bearing capacity
in Ym? in KN/m?2
(A) Cohesioniless soils
1. Gravel, sand and gravel, com- 44.0 440
pact and offering high resistance
to penetration when execrated by
tools (see note 2).
2: Coarse sand, compact and dry 44.0 440
(see note 3)
3. Medium sand, compact and dry 24.5 245
4. Fine sand, silt (dry lumps easily 15.0 150
pulverized by the fingers)
S. Loose gravel or sand gravel 24.5 245
mixture, loose coarse to medium
sand, dry (see note 2).
6. Fine sand, loose and dry 10.0 100
(B) Cohesive soils
7 & Soft shale, hand or stiff clay in 44.0 440
deep bed, dry
8. Medium clay, readily indented 24.5 245
with a thumb nail
9. Moist clay and sand clay mixture which 15.0 150
can be indented with strong thumb
pressure
10. Soft clay indented with moderate thumb 10.0 100
pressure
11, Very soft clay which —an be penetrated 5.0 50
several centimetres with the thumb
12. Black cotton soil or other shrinkable To be determined after in-
or expansive clay in dry condition vestigation (see note 4)
(50% saturation).
(C) Peat
13. Peat —do—
(see notes 4 and 5)
(D) Made up ground
14. Fills or made up ground —-do—

(see notes 2 and 5)
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Required thickness, t = Required footing width-2h =B - th

! A(required)=F/q =15/5=3mB A=L*B
B=A/L=3/2=1.5m
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Minimize the
number of steps

Use bars with
N only one bend

Optional sloped l
footing bottom Avoid using Z-shaped bars

Vo Fig. 3: Preferred details for stepped footings
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Consider 1 meter of wall length :J=~J!
Load on I meter=100 kN, length of footing=length of wall=1m

100

Required area of footing, A = o5 eed==10.80 m?

Allowable bearing capacity
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Width of foundation, B = load per unit length
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Column

Tie Beam iny-direction

Column

Tie Beam in x-direction
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Collapse Of 13 Story Building in
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Collapse sequence:

(1) An underground garage was being dug on the south side, to a depth of 4.6 meters.
(2) The excavated dirt was being piled up on the north side, to a height of 10 meters.
(3) The building experienced uneven lateral pressure from south and north.

(4) This resulted in a lateral pressure of 3,000 tonnes, which was greater than what the pilings
could tolerate.

Thus the building toppled over in the southerly direction.



First, the apartment building was constructed
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Then the plan called for an underground garage to
be dug out.

The excavated soil was piled up on the other side t%ﬁ#&ﬁﬁlfiﬂ
of the building
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Heavy rains resulted in water seeping into the —
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The building began to tilt

Then it began to shift and the "hollow" concrete

pilings were snapped due to the uneven lateral Y
pressures R e
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And thus was born the eighth wonder of the

world. @lﬁ&ﬁﬁﬂmmﬁﬁ




If the buildings were closer together it would have
resulted in a domino effect
















)Settlement of foundations(:oss¥) J s

o) Al e il g il )53 akina () Asully da gia g daniia Abda Guu¥) Js 5 o)

Ol 55 o) WS S o il a5 & il 5 pan) A 8 o J s 30 Al 0 o o

Adl ausl 30 UME ol o s 555 Lodie Lagus V3 sal) slally 1558 05500 ity o

lad (pe ob (A Ay ) 98 s J g 33l (aiay

AR



aludl aaan & Gasy oM Jg 1) ea 5)uniform settlement(  aRiadl J g Al
DJ\JSA u\S u\ Laiad) Dl uic \ij djﬂ\ Y G \2(5 J\M\ b g u.u\.u.nY\
Al g0 3 gAN jara

& Lslaia S0 Al s 530 sa Ydifferential settlement)  Lalédll J gl

QJL@M\UA\J\Jm\uw&ﬂ\)ﬁa)\duuj&umjuauY\PM\@A;
e il g ol WIS ) il oany (ali o) Latall ¢ ol (far D o) Ciledias

aranaill die da gansall 3gaall glaty g2l Lalaill J 3l 8l ) caa

Y



)

»

d\snt‘

ﬁ@\ﬁjaz\sﬂ%

(ps
Y\\”

L Lad)




AL8 Aaia 53 588 JOA Sasy A J5 3l a5 )immediate settlement( (SY) s 3l

4 IS sl a3 A 3 ) adine o sSsy JeaY ) daglasi LY L
Al AV sl alara Blavind ey ClelgdY) Jlae) 2w 21 Lo Lle 5 4 geanll g 4l )l
Sl A & 55 e Aalial) il 8 il gena Jaial ¢ 5S;

5 me dey el 35530 a5 1) TOTAL SETTLEMENT( sl 230 KU 5 53l

2l slall (5 giua s Jlaa¥) jlata s 4y ll dae 6 Lea Banae Jal o o adliad 4l sa dyia
L2 140 dpdal) 4 S clulaiall S ) il 4 a8l 8 il Jo il s 50
Al 5 e dalaall 4V 8 Ay gha 3 il L 58 J gl ) il

ARE2



‘Vibrations and Foundations (¥ &l ) yia Y]

L ydan Gl Ll g clinadl e 5 Al cl ) iay) e
o) caliads 8 Jain dal o g8 A3 3050 ol ) pia ) Gaas Al N < ) 3 L
Loy )5 o) Ay g8 allaty Laa ) ) Fa W) 305 e conli 3ok enl) e Jighg

Omlail Lealid)

o8 Ol pan Jlasinls LISl 4 685 I Cangy Y 3 A paal) Allal) il b o

Al A

Yyo



Joalia Jans Lgiallas (Say 1 il V) 8 ALES (il Jidd (e AUl <l ) 35aY) 2
L) s g Gl e A&l ae ) g ) J s
aie A3SLall i) Gl b €l Al ja ANS) Lgawasl 5 SN 2o 8 (5S35 (o)) Cang

oY) 5 Jaadall

faama doi g jla oals e o) Adlite @llands plill o ddaUaall culidall G Jaxios o

Szl vie Al 3l piaYy) sad s LS J8 cana JS ) FiaY) aliaiay

"1



GLULed10 2 b paian
;L.,_Juﬂb‘

ST



Sub
Soil Conditions

RPRPossibilities

Light Flexible Structures

Heavy Rigid Structures

Deep compact
or Stiff Soil

Footings
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Deep
compressible
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compacted
granular pad

Frictiona
Piles

Shallow Mat

Long Piles to bypass
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possible rigid
construction
in basement

Frictional
Piles
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PILE SHELLS AND PILES
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40kips
Total soil
resistance 590 kips

Case X1
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450 l(lp‘/ 1.5 = 300 kips
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Typical Operation Procedures

in constructing a cast-in-place concrete pile with a bell pile bottom.
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-
D

inthe case of bellpie
ST=T<



Plug removed
funnel opened

L / Transit
L e
Nty

h ﬁ in stages

B

*
X

o
e
|

T

Sadad

=
e massof ~H 3 13
concrete  tq R 383
Slurry 1 E i1 5] Length of
S . displaced 4 [ t4 4 tremie pipe
-==4 Bentonite by concrete §1 F 1) in concrete
slurry  H }surﬁcsent
£ to prevent
slurry
] inflow

(a)Hole full (D) Tremie pipe (¢) Plug removed (d) Concrete fills (€) Concrete added in

of sk inserted; funnel concrete falls as hole at bottom  stages, termie pipe
my filled with concrete; solid mass; displaces lifted as slurry aisplaced

funnel opening slurry
plugged

IFIG. 11.24 Concreting usi@ tremie pipe[
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A=0.4*0.4=0.16 m?

F=30*0.16= 4.8 MN=4800000N=4800 kN

Concrete Pile

L=20 m

Circum=1.6 m surface area=

32 m?
Steel pile
F=250 MPa
Steel Pile
As=0.0192
B=0.14

1Surface area =0.14*4*20=11.2 m

STwX
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Competent soil

Pile Foundation Design
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Routine Vertical
Pile Load Test Step by Ste
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Static pile test:

Design capacity =30 ton
Test of working pile
Load of test=1.5*30 = 45 ton

YaA



Load Applied Increase in settlement Total
increment load (mm) settlement
(Ton) (ton) (mm)
0 0 0 0
7.5 7.5 3afterlh 3.0
7.5 15.0 4 after 2 h 7.0
h7s 22.5 3.5 10.5
7.5 30 3.5 14.0
7.5 37.5 4.5 18.5
7.5 45 6 after 24 hor48 h 24.5
-7.5 37.5 -2.5 22.0
-7.5 30.0 -3.0 19.0
-7.5 22.5 -3.5 15.5
-7.5 15 -2.0 13.5




Apply 0.25 (30)= 7.5 ton for 1 -7.5 7.5 -3.0 10.5
measure the settlement e 0 y 80
(mm)
Apply 15 ton settlement
22.5 ton
30
37.5 ton

45 ton for 24 or 48
37.5 ton measure the recovery (uplift)
30, 22.5,15,75,0
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Q = ql+g2+q3+q4+q5= 800 kN
soil bearing capacity= 50kN/m?Required area, A= 800/50 = 16 m? Average pressure, p

$ ¢

p=Q/A , from which the area is found A=B*L L=12m, B=

4

??= 16/12=1.33m, use B=1.50m A=12*1.5=18 m? Soil

pressure= 800/18= 44.4 kN/m?
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Use shallow foundation

A1>0.6 A use raft foundationdea ) Hlasa e omanll (bl clow Adiay
A1< 0.6 A use other footing
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If A1> A use deep foundation
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Buovancy Foundation : sihll (a1 8
JanY) a g5 Y Asan Ll cliadal) 8 L 55 (5 5S35 53 g0 b o dalina L ) ALY GiaY) b Janans o
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FREREN

When the required area of foundation (A1) > available area (A)

Net added weight= (weight of structure) — weight of excavated soil

A\RA



Weight of structure= weight of building + weight of foundation
Weight of Building= 1000 ton, soil bearing capacity= 8 ton/m?,
available area=100m?, Required area of foundation= 125 m?,

If 4 m of soil is excavated, weight of soil=1.6*4*100=640 ton
Assume weight of foundation= 200 ton

Net added weight= 1000+200-640=560 ton
Pressure on soil=560/100 = 5.6 ton/m?
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2) Rough Shahabad

3) Raft Siab

4) Cement Paste And Cement Slurry

5) Rough Cast Plaster

6) Seal With Mortar And Cement Ghotal
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Concrete Admixtures

* ASTM C 260: Air Entraining Agents

e ASTM C 494: Chemical Admixtures

* Type A - Water Reducing

* Type B - Retarding

Type C - Accelerating

* Type D - Water Reducing & Retarding
Type E - Water Reducing & Accelerating
Type F - High Range Water Reducing
Type G - HRWR & Retarding

Type S — Specific Performance Based

* ASTM C 1017 (Flowing Concrete)
* Type | Plasticizing
* Type Il Plasticizing & Retarding
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27.5 22.0 18.5 JMPa ( Al Jaliecas¥) e slia

Weight of 1 m3 of concrete = 2400 kg
Cement = 300

Aggregate= 2100
Fine aggregate + coarseagg=1F+1C=1F+2F=3F
Fine = 700 kg
coarse = 1400 kg
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Load

Failure plane
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Supplementary Tension Compression
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concrete cylinder
Plywood [T
strip Stress block
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Setting Time of Concrete at Various Temperatures

Approximate

Temperature
100 °F (38 °C)

Setting Time

Table 3.1 - Recommended concrete temperatures

Section Size, minimum dimension, in. {mm)

<12in. 12-36 in. 36-72 in. >72in.
Temperature | 305’ mm) (300-900 mm) | (900-1800 mm) | (1800 mm)

Minimum concrete temperature as placed and maintained

[ 1 | — | s&F a3 5O°F (10°C) 45°F (7°C) 40°F (5°C)

Minimum concrete temperature as mixed for Indicated air temperature*

Above 30°F (-1°C)[  60°F (16°C)

65°F (13°C)

50°F (10°C)

45°F (7°C)

0° to 30°F
-18°t0 -1°C)

65°F (18°C)

60°F (16°C)

B5°F (13°C)

50°F (10°C)

5

0° to 30°F
-18°t0 -1°C)

70°F (21°C)

65°F (18°C)

60°F (16°C)

B5°F (13°C)

Maximum allowable gradual temperature drop In first 24 hr after end of protection

50°F (28°C)

40°F (22°C)

30°F (17°C)

20°F (11°C)

ooncrete In placs.

* For cokder weather a greater margn In tempsrature Is providad batween concrete 3s mixed and req minirmuam

peratura of frash
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48y c asasc asam —0sa
TABLE 1 Physical Requirements™

e O, ! oty Type F. o
Type A, Type B, Type C. Wales vv-a-v' Reducing.
Water Acceler- Reducing Reducing
Reducing Retarding atng and and Reducing. High
Retarding Accelerating High Range Range
and Retardeng
Water content, max, . of o5 e o5 o5 a8 a8
control
Time of setting, allowable
doviation from control, homin:
Initial: at loast 1:00 Iater 1:00 sarfor 1200 iator 1:00 oarfor 1200 ator
not more than 1200 3:30 ator 330 earter 330 ator 330 carfer 1:00 oarfer 3:30 mter
nor 1:30 nor 1:30
later iater
not more than 1200 aarfier 330 ater 3:30 ator s 1:00 aarfior 3:30 ater
nor 1:30 nor 1:30
later later
Compressive strength, min, G
of controt-®
1 Aoy oo - 140 125
3 cays 10 90 125 110 125 125 125
7 days 110 S0 100 110 110 115 115
28 cdays 110 S0 100 110 110 10 110
(120)< (120)< (120)< (120)°
90 days (< wa na (MIT< wva (117)< (11 7<
6 months 100 S0 S0 100 100 100 100
(M3~ (11x< (1I3x< (113)<
1 yoar 100 0 90 100 100 100 100
Flexural strongth,
2% controt-*
3 cays 100 90 110 100 110 10 10
7 days 100 20 100 100 100 100 100
28 cays 100 20 S0 100 100 100 100
Length change, max
shrinkage (aRemative
requirements) -
Percoent of control 135 138 135 135 135 135 135
Increase over control 0.010 0010 0.010 0.010 0010 0.010 0010
Retative durabdty 80 80 80 8o 80 80 80

|
|

s or faxural strength of the concrate containing the admbxiure under tast shall NOt decrease with age.
of the meoasured relative strengths are greator than the reguirement in parentheses,. the admixture shall be considered provisionally

f
g
i
|
;
i

© Anemative requirements, see 17.1 .4, % of control imit appiies when loength change of controd is 0.030 %6 or greater: iIncrease over control Bmit appiies when length
€ This requirement is appiicable only when the admixture is to be used In air-entrained concrete which may be exposed 10 freezing and thawing while wet.
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NOTE Thus relates to the normal use of the masonry unit in the wall.

Dimensions and surfaces
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Basic Brickwork Terminology

Course - horizontal layer of brick
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Brickwork Terminology: S

» Wythe: One vertical stack

of bricks i

- Collar Joint: Vertical joint —
-
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Solid walls - English Bond

This is ish Bond. Notice the
headers ih one course,

stretc in the next. The
queen closer keeps the bond.
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Brick Bonds
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P brin

One brick thick, English bond, corner detail
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English Garden Wall Bond

* Garden-wall bond, used for lightly loaded
boundary walls, has a sequence of a header
and three stretchers in each course, with
each header being centered over a header in
alternate courses.
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* Runtiing bond, commonly used for
cavity and veneer walls, is composed
of overlapping stretchers.
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* Common bond has a course of headers

between every five or six courses of
stretchers; also known as American bond.
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+ Stack bond has successive courses of

stretchers with all head joints aligned
vertically. Because units do not overlap,
horizontal joint reinforcement is required
@16" (405) o.c. in unreinforced walls.
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+ Flemish bond has alternating headers and
sbretchers in each course, each header being
centered above and below a stretcher. Flare
headers with darker ends are often exposed
in patterned brickwork.
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in which courses of alternate headers and
stretchers alternate with stretching courses.
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* Flemish cross bond is a modified Flemish bond
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* Flemish diagonal bond is a form of

Flemish cross bond in which the courses
are offset to form a diamond pattern.
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Garden-wall bond, used for lightly loaded

boundary walls, has a sequence of a header

and three stretchers in each course, with

each header being centered over a header in

alternate courses.
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+ English bond has alternate courses of

headers and stretchers in which the headers
are centered on stretchers and the joints
between stretchers fine up vertically in al

COUrses.
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* Tominimize the cutting of brick and

enhancing the appearance of bonding
patterns, the major dimensions of
masonry walls should be based on
the size of the modular units used.
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Note wedged shaped joints

- English Garden Wall Bond
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- The image on this slide shows a

s half brick wall which has a stop
\\ end and is toothed. The
\\\\ - - purpose of toothing the
\ ? brickwork is to allow for

\\ - plumbings to be taking higher
\\\ B than racking back would
N

normally allow. You should

however try to avoid toothing

brickwork to a significant

height.



:Racking g il 2

el JLaS| UJLAS}J\)J\.ALLﬁJMoJMJ\M\M\A«ﬂﬁuJLn\}Qjo
Adgld Caan )y laay aiad Al Galul) e 135 ye Cale (S ()5S

Dlall ddls & 5 Al 8 Jiasy 38 oA GaE) uind 8 A Sl die ol 1wy o
phiie e bsed) S dagih Al Juany ) da jae e A ELE B sy

0048



Racking Back and Stopped Ends  [HER K

< = €
] \\

The image on this slide shows a
half brick wall with a stop end

and racking back.

This method of construction is \ SNt
commonly used by bricklayersto | -

build plumbings which allow them \\ Rl ’
to plumb either end of the wall and build \\
to a line in the middle of the wall. This process is %

much quicker than building the wall one course at a time.
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BRITISH STANDARD BS 5625-1: Building Code Requirements
s simer, S and
Specification for

Masonry Structures

Code of practice for
Use of masonry —

Part 1: Structural use of unreinforced
masonry Containing

Building Code Requirements for Masonry Structures
(TMS 402-11/ACI 530-11/ASCE 5-11)

Specification for Masonry Structures
(TMS 602-11/ACI 530.1-11/ASCE 6-11)

and Companion Commentaries

Developed by the Masonry Standards Joint Committee (MSJC)
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In BS 187, units are classified in terms of a Strength Class as shown in Table 2.1.

Designation Class Compressive strength
(N/mmz)
Facing brick
or 2
Common brick
Facing brick 3 20.5
or 4 27.5
Load-bearing brick 5 34.5
6 41.5
7 48.5

Adagl 1) 50lall Talacai¥) A slia g & g5 dand ¥
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Table 1. Requirements for mortar

Mortar Type of mortar (proportion by volume) Mean compressive
designa- strength at 28 days
tion
Cement : lime : | Masonry Cement : Prelim- Site
sand cement : sand sand with inary tests
plasticizer (laboratory)
tests
Increasing Increasing N/mm’ N/mm°
strength  ability to (1) 1: 0to % : 3 — - 16.0 11.0
accommodate (11) 1:%:4t04% 1:2%to3% 1:3t04 6.5 4.5
movement. e.g. (111) S HE Stnk 1:4t05 1:5t06 3.6 2.5
due to settlement. | (iv) 1:2:8t09 1:5%:6% 1:7t08 1.5 1.0
temperature and
moisture changes
Direction of change in properties Increasing resistance to frost attack
is shown by the arrows during construction
| =

Improvement in bond and consequent
resistance to rain penetration
<
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(a) Constructed with standard format bricks

Mostor Compressive strength of unit (N/mm?)

designation| 5 19 15 20 275 35 50 70 100

(1) 2544607492 114 15.019.2 240
(11) 2542536479 9412215.1 18.2
(111) 2541505871 85106 13.115.5
(1v) 2235445262 73 90108 12.7
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Characteristic strength of masonry (N/mm)
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Compressive strength of unit (N/mm’)
Interpolation for classes of loadbearing bricks not shown on the graph may be used for average crushing
strengths intermediate between those given on the graph, as described in clause 10 of BS 3921 : 1974 and
clause 7 of BS 187 : 1978.

Figure 1(a) — Characteristic compressive strength of brick masonry. fi (see Table 2(a))
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Table 4. Partial safety factors for material
| strength, %,

Category of
construction control
Special | Normal

Category of

manufacturing Special 2 3.1
control of structural | Normal 2.8 3.5
units
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Column

Single-leaf wall

Cavity wall

Walls stiffened by piers

Single-leaf

Cavity

Plan shapes

—
770 ¥
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Rt

t

1

2%2%7/ri%

it | T

§ Y
t

Effective thickness

t or b,
depending
on direction
of bending

t

the greatest of
(a) 2/3 (ty + t9) or
(b) t; or
(C) tQ

t Xk the greatest of

(b) 1,
(C) I{tz

(a) 2/3 (ty + Kt,) or

or

where K is the stiffness coefficient from

Table 5

Figure 3 — Effective thickness of columns and walls
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Table 5. Stiffness coefficient for walls
stiffened by piers

Ratio of pier Ratio 7,/7 of pier thickness to
spacing (centre to | actual thickness of wall to which
centre) to pier it is bonded
width
1 2 3
6 1.0 14 2.0
10 1.0 1.2 14
20 1.0 1.0 1.0

NOTE. Linear interpolation between the values given in table 5
1s permussible. but not extrapolation outside the limits given.
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Dl S
= [ d ¢ el
= =g = g
- ; e ;l =2 L 43
B =) *F *
%’2 [ 12 e=  Wh3 f : + M 0.5
t—b/3 2=

e(left)=t/2—t/6=1/3
e(right)= t/2— t/6=t/3 ]
M(Resultant)= P(left)* e(left)-
P(right)*e(right) e(of wall)=
M(resultant)/[P(left)+p(right)]

163} | 1/6
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Table 7. Capacity reduction factor,

Slender- Eccentricity at top of wall, e,
ness ratio | Up to
hes tes 0.05¢ 0.1z 0.2t 0.37
(see note 1)

0 1.00 0.88 0.66 044
6 1.00 0.88 0.66 044
8 1.00 0.88 0.66 044
10 097 0.88 0.66 044
12 093 0.87 0.66 044
14 0.89 0.83 0.66 0.44
16 0.83 0.77 0.64 0.44
18 0.77 0.70 0.57 044
20 0.70 0.64 051 0.37
22 0.62 0.56 043 0.30
24 0.53 047 034
26 045 0.38
27 040 0.33

NOTE 1. It is not necessary to consider the effects of
eccentricities up to and including 0.05¢.

NOTE 2. Linear interpolation between eccentricities and

slenderness ratios is permitted.
NOTE 3. The denivation of 8 is given in Appendix B.

BXtXfk
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e e=240/2-240/3 =40mm
))B (52> G (B A Ay 238 5Dl 805 At Aa il i e (9
75.18 = adlail) 4 o
e= (40/240) * 240 =0.167 *240 )tolxad) clew e 40 (mm 40 = 435 )31
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3 B(20) = 0.64, B(18)=0.7 ,) 0.1t (&l
(0.64—0.70)

 [(18.75)=0.7+ (20-18) x(18.75-18)=0.7-0.0225=
0.6775

A B(20)=0.51,PB(18)=0.57 ,)0.2t (4l
(0.51—0.57)

 [(18.75)=0.57+ (20-18) x(18.75-18)=0.57-0.0225=
0.5475

e 3(18.75,0.1t) =0.6775 and [(18.75, 0.2t) = 0.5475
(0.5475-0.6775)

* B(18.75,0.17t) =0.6775 + (0.2t-0.1t) x(0.17t-0.1t) =0.6775 —
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0.091
* B(18.75, 0.17t) = 0.5865

1l e U e JS asansll Jesll (01
5865 X240 X 6.0

* P= B 2 s xt xfk=0.

ym
e« P=241.3 N/mm =241.3 kN/m

il e Ji ol Sy A aral) Jeall 1A e B 55k Jlaall Joha o)) G (11
A laal

e Q=241.3%x6.0=1447.8 kN
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Material

Thermal Conductivity

(W/m.K)

Air (1) pa6-184 Al
Ethanol (") p2 5150 0167
Aluminum alloy 360 (") p3 12-211 150
Brick (2) table 2-382 072
Carbon Dioxide (") p3 &-154 00168
Copper {1 pa12-21 390
Cotton @ 13tk 2-382 506
Diamond (@) table 2322 5300
Glass wool (") pg 12202 0.005
Granite {2) table 2-382 579
lce (1) pg 12-202 S
Lead (" pa 12158 %3
Limestone or Marble () ps 12-204 10
Paper @ =6=222 5017
Rubber @ 1=bke2382 03
Salt @ tabe 2282 -
Sawdust (") pa 12-204 506
Silica @ isbe 2-282 3
Sand (") eg 12-204 3
Soil (dry) @ o= 2222 555
Steel (stainless) (" 3 1221 15
Water (7 pa®-2 06

044




TYPICAL THERMAL CONDUCTIVITY OF BUILDING MATERIALS:

THERMAL

STRUCTURAL AND FINISHING MATERIALS CONDUCTIVITY
AMays Check man VRaCHTers Getads - vataton wil GCCw Sepeadng on PHIST @ d Riture of matsais) (WimK)
Acoustic plasterboard 0.25
Aerated concrete slab (500kg/m3) 0.16
Aluminium 237

Asphalt (1700kg/m3) 0.50
Bitumen-impregnated fibreboard 0.05
Brickwork (outer leaf 1700kg/m3) 0.84
Brickwork (inner leaf 1700kg/m3) 062

Dense aggregate concrete block 1800 kg/m3 (exposed) 1.21

Dense aggregate concrete block 1800 kg/m3 (protected) 113
Calcium silicate board (600 kg/m3) 017
Concrete general 1.28

Cast concrete (heavyweight 2300 kg/m3) 163

Cast concrete (dense 2100 kg/m3 typical floor) 140

Cast concrete (dense 2000 kg/m3 typical floor) 113

Cast concrete (medium 1400 kg/m3) 0.51

Cast concrete (lightweight 1200 kg/m3) 0.38

Cast concrete (lightweight 600 kg/m3) 0.19
Concrete slab (aerated 500kg/m3) 0.16
Copper 390
External render sand/cement finish 1.00
External render (1300 kg/m3) 0.50

Felt - Bitumen layers (1700kg/m3) 0.50
Fibreboard (300 kg/m3) 0.06

Glass 0.93

Marble 3

Metal tray used in wriggly tin concrete floors (7800 kg/m3) 50.00
Mortar (1750 kg/m3) 0.80
Oriented strand board 0.13

Outer leaf brick 0.77
Plasterboard 0.21

Plaster dense (1300 kg/m3) 0.50

Plaster lightweight (600 kg/m3) 0.16
Plywood (950 kg/m3) 0.16
Prefabricated timber wall panels (check manufacturer) 012

Screed (1200kg/m3) 0.41

Stone chippings (1800 kg/m3) 0.96

Tile hanging (1900 kg/m3) 0.84

Timber (650 kg/m3) 0.14

Timber flooring (650 kg/m3) 0.14

Timber rafters 0.13

Timber roof or floor joists 013

Roof tile (1900kg/m3) 0.84

Timber blocks (650 kg/m3) 0.14

Web of | stud timber 0.15

Wood wool slab (500kg/m3) 0.10
Cellular glass 0.038-0.050
Expanded polystyrene 0.030-0.038
Expanded polystyrene slab (25 kg/m3) 0.035
Extruded polystyrene 0.029-0.039
Glass mineral wool 0.031-0.044
Mineral quilt (12 kg/m3) 0.040
Mineral wool slab (25 kg/m3) 0.035
Phenolic foam 0.021-0.024
Polyisocyanurate 0.022-0.028
Polyurethane 0.022 -0.028
Rigid polyurethane 0.022-0.028
Rock mineral wool 0.034 -0.042
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. o American Association State Highway and Transportation Officials Standard
) Designation: C 144 - 02 AASHTO No.- M45-70 (1974)
|

INTERNATIONAL

Standard Specification for
Aggregate for Masonry Mortar’

This standard 1s 1ssued under the fixed designation C 144; the number immediately following the designation indicates the year of
oniginal adoption or, 1n the case of revision, the year of last revision. A number 1n parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.
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4. Grading

4.1 Aggregate for use in masonry mortar shall be graded
within the following limits. depending upon whether natural
sand or manufactured sand is to be used:

Percent Passing

Sieve Size Natural Sand Manufactured
Sand
4 75-mm (No. 4) 100 100
2.36-mm (No. 8) 95 to 100 95 to 100
1.18-mm (No. 16) 70 to 100 70 to 100
600-pym (No. 30) 40to 75 40to 75
300-pm (No. 50) 10 to 35 20 to 40
150-pm (No. 100) 2to 15 10 to 25
75-um (No. 200) Oto 5 Oto 10

4.2 The aggregate shall not have more than 50 % retained
between any two consecutive sieves of those listed 1n 4.1 nor
more than 25 % between 300-um (No. 50) and the 150-um
(No. 100) sieve.
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