1.PENGANTAR BAHAN BANGUNAN

31 mm

Ir. Sarjono Puro, MT



BAHAN BANGUNAN

Sejarah Bahan Bangunan

. B

Pada awalnya dari bahan Alam

Tanah




Perkembangan Bahan bangunan

Masa perkembangan

. B

Bahan Bangunan alami

. B

Memanfaatkan tenaga alam
(matahari untuk pengering)

. B

Alat modern



Kebutuhan
manusia

Cara Pengolahan Bahan
bangunan

*Rangka atap kayu
«Sambungan dengan pasak

«Atap dari daun/sirap

Prasarana :

Tansportasi

Air bersih
Konstruksi
dll

Teknologi
bahan




2. JENIS DAN TYPE MATERIAL

MATERIAL adalah sesuatu yang dibentuk dari sesuatu atau bahan yang lain

Contoh : semen, gula, aluminium, tanah dll

Material yang dibentuk dgn cara pengkristalan

Amorphous Contoh : permen dgn cara kristalisasi dari gula

Material _
kaca keramik — proses seeding




Material yang getas (rapuh)
Brittle

Material Contoh : beton, kaca, besi tuang

Material yang digunakan untuk pembuatan bangunan
Building _ _ _
material Contoh : smen, baja, batu bata, plastik, kayu, kaca

keramik, beton

Material dengan menggunkan semen (PC)
sebagai

Pengikat utama

Contoh : beton, grouting, roller — compacted
concrete




Material dasar dari tanah liat (clay)

Ceramic

Material Pembuatan dengan cara dibakar —keramik

Contoh : kaca, semen, batu bata

Penggabungan 2 Material atau lebih
. Contoh : reinforced cemen, polymer reinforced carbon
composite

material keramik, glass fibre

kayu + baja, beton + baja




Kemampuan material mengalami deformasi

Elastic
Material akibat pembebanan, tanpa mengalami deformasi permanen

Contoh : pegas, karet

Mirip dengan Elastic Material tetapi sdh ada bahan polimer,
Elastomeric bila beban diangkat akan kembali kebentuk semula

material :
Contoh : latex's (rubber) sebagai bahan elastomer

Material yang didapat dari hasil isolasi, biasanya

_ dibantu dengan proses panas (thermal)
Insulting

material metal : perak, aluminium, baja

Stone : granite, limestone, sandstone

Others: brick, concrete, asphalt



Repair
Material

Waste
material

plastic
material

Sebagai bahan pengisi sambungan — sealent

Contoh : waterproofing, asphalt, beton

Mirip yang dihasilkan/hasil sampingan dari produksi suatu
meterial yang terbuang

Fly ash (abu terbang — proses batu bara

Carbondioxide (proses pemanasan tanah liat)
Sludge (lumpur)

Copersludge (proses semen)




3. MATERIAL DALAM TEKNIK SIPIL

BAHAN
ALAM
LOGAM

NON LOGAM

BAHAN LAIN
STRUCRE MATERIAL $ NON STRUKTUR




Sifat-sifat bahan teknik pada 20=C

Berat
spesifik
KN/m?3

Modulus
Young
Gpa

Tegangan
maksimum
kPa

Koefisien
ekspansi
10e-6/=C

Rasio
Poisson

|. Metal dalam

bentuk papan, batang atau blok

Aluminium
campuran
Kuningan
Tembaga

Nikel

Baja

Titanium campuran

27
84
87
87
77
44

70-79
96-110
112-120
210
195-210
105-210

310-550
300-590
230-380
310-760
550-1400
900-970

I. Non-metal dalam bentuk papan, batang atau

Beton
Kaca

24
26

25
48-83

24-81
70

[ll. Bahan deng

an filamen (diameter < 0.025 mm)

Aluminium oksida
Barium carbide
Kaca

Grafit

38
25
22

690-2410
450
345
980

13800-
27600
6900
7000-20000
20000

IV. Bahan komposit (campuran)

Boron epoksi
Kaca-S diperkuat
epoksi

19
21

210
66.2

1365
1900




3. PROPERTIES OF ENGINERING MATERIAL

UNTUK HIGWAY BRIDGE UNTUK WATER-RETAININGWALL
*Cukup kuat sImpermeable
*Pertimbangan permukaan *Crack - free

*Cukup kaku *Kuat
*Tidak bereaksi dengan air

UNTUK JALAN

oL ittle movement bila dibebani

Tahan air
Mudah diperbaiki




MATERIALS PROPERTIES :

Materials Properties
i Dimensional

Composition

(Crxice ar

Compound)

Acidity ar _

Alkalinity Density strength

\“Weathering Conductivity (tension/compression etc)

= arrne o (thermal/electrical) Toughness, Stifftess
Acoustical (sound - Elasticity, Plasticity
transmission'skbsorktion) Diuctilty, Brittleness

Optical Hardness
Caombustibility




Secara garis besar :
*PHYSICAL PROPERTIES

(bentuk, warna ...)

‘MECHANICAL PROPERTIES (tekanan, tarikan, geser.....)

«CHEMICAL PROPERTIES

PHYSICAL PROPERTIES :

(kandungan bahan kimia...)

*Density, porositas,void content, specific gravity,

Permeability, bentuk, warna, berat

MECHANICAL PROPERTIES :

sLoad, force, strength of material

Deformation, kekakuan (El)



MECHANICAL PROPERTIES :

Beban max —tarik, tekan, geser, torsi, tumbukan (impact)




MECHANICAL PROPERTIES :




Tensile stress

The steel bar shown below has a cross section area A (mm?2) and is
pulled out at each end by forces F. (Note that the total force in the
member is F KN not 2F kN. At the plane x-x there exists a state of
stress between the fibres on one side of plane x-x and those on the
other.

F (kM)

Hraey ngzeling

Learingaf [he libnas




Compressive stress

Compressive stress is similar to the tension stress but the forces
acting towards each other putting the bar in compression. Here
the cross section is resisting the tendency of the fibres to be
crushed

Hremr resisling

crushing o LhaTibrgs

Strain: deformation or change in shape of a material caused by an
external loading. Strain is the ratio of the change in length (A
|) per unit length (or original length (1,)).




Elasticity

All material bodies will deform. As the stress increased the deformation also
increases and if the load on the material is removed at any stage up to the
elastic limit it will return to its original shape and dimension (original length).

’<7nr|r1|r|a} ||-'r||1th4—‘ ’—‘—lrll:llrl-ll |I-'III1’[|'I4“

change in length A—I L’ change in length



Modulus of elasticity

In a tensile test a graph is produced of stress against strain as the load is
gradually applied. The first portion of the graph will be a straight line

actual stress =

high carbhon steel

thard steel) |//— Ultimate stress

apparent stress

: LUpper vield point
ield stress loweer wield point

stress at failure

Force - BExtension or Stress - Strain diagram
of a low carbon steel (soft steel)
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The slope of this straight line 15 the constant of propertionality known as the MODULUS OF
ELASTICITY

e stress
modulus of elasticity =

: where
atrain

F = applied axial force
[, = onginal length

A = area of cross-section
A [ = change in length
B E = modulus of elasticity
_ Fel

AxAd Example 1

With the night equupment in a laboratory a technician can test a metal bar to find 4 - . 22
the modulus of elasticity. Assume a low carbon (nuld) steel bar of 10mmn
diameter. original length 30 mm (standard test length) was tested and the
following data were obtaimned: o D2

The extensometer reacding was A /=621 pm (0.062]1 mm) when the load was -
exactly 20 kN (=g
— Fxi

Ax Al

L

Solution

Bv using the above formula we are now able to calculate the modulus of ;
elasticity (E). _20% 07 a0

CFR Sdwi063]

First we have to find the cross-sectional area of the 10 mm diameter
steel bar. Using the formula shown in the above example. the area 15 =2G5030 MFa

78534 mm*. or = 05 CPA
Now we have all figures to calculate the modulus of elasticity e




Example 2

Determine the increace in lenoth of a <tee] rod four (4) metre long and 20 mm diameter when
- o stress
~ dulus of elasticty = = '
sulyeried fioodis ohsama = o 200 Gpa)
£
Solution e
l!'ill::'

s A
= = - -
7 Re-arranging the equation from above and making A 1to

Area of o : S
‘ the subject of the formula:

i

A
Fxl
ik Sy
Ax E

| BEx 107 %4000
31 4x 200% 1

= J.dmm




™

™ Steel

_— Concrete

Flexural
Strength l




MECHANICAL PROPERTIES :




Pembebanan material

load

<«—— Deformed body



Internal forces

external forces

Section A-A



DEFORMASI =
P P
h q

e

/
/<—— Deformed body
/
/
/




DEFORMASI =
P P
h q

1
e

|
|
|
l—— Deformed body
|
|
|




| Ceramics

Composites

Stiff

Wood and

wood products
!
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Porous Metals

Ceramics and alloys
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Polymers
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T Rubbers
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White cast iron

0.4%C steel
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BENDING STRESSES




BENDING STRESSES



BENDING STRESSES




BENDING STRESSES
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