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Concrete Aggregates- Criteria

o=

criteria for concrete aggregate, as follows:

Materials containing chery, shale, limestones, or sandsiones are
unacceptable because these are susceptible 1o damage by frost and sal
erystallization

Limited moisture adsorption is required, since high adsorption is an index
for unsound aggregates subgect 10 volume changes that deteriorate concrete
Materials finer than #200 sieve are unacceptable because fines rob water
from the cement reaction and reduce workabilsty

The aggregate must contain less than 3% clay lumps and no friable
partcies because these reduce workability and abrasson resistance
Gypsum and other sulfates are unacceptable, as they reduce durability
Rounded particies are preferred over angular ones because rounded
particies require less cement paste 10 achseve workability

Particies with rough surface texture are preferred 10 those with smooth
lextures to assure stromg physical bonds between cement pastes and
Aggregaies

The aggregate materals should be resistant 1o abrasion

The aggregate materiaks should be resistant 10 freezing and thawing
Hﬁumﬂmwmm




lgneous Rocks

Adapted from Brunkel (2012)




Lava flow Lava flow Laccolith exposed
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Flgure 6 6 Mineral composition of basic, intermediate, and acidic rocks the relative
line weights indicate the relative abundances of the different rock types in the crust.

(From U.S. Geological Survey.)




Types of Igneous Texture

Definite Extrusive textures:
Glassy
Aphanitic — Fine Grained
Vesicular - Holey
Pyroclastic — Fragments

Porphyritic — Fine & Coarse Grained

Definite Intrusive textures:

Phaneritic — Coarse Grained
Pegmatitic — Very Coarse Grained
Porphyritic — Fine & Coarse Grained




Types of Lava

Rhyolite
e Felsic lava

* 800°-1000°C

* Lower temp and higher silica = more viscous




Types of Lava

Types of Basalt
Mafic Magma

* Flood
e Pahoehoe
® Aa

¢ Pillow




Types of Lava

Andesitic

Intermediate between basalt and rhyolite

A. Andesite porphyry
Copyright © 2005 Pearson Prentice Hall, Inc.
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magma. A

the earth are termed

of rock formirg materials (largely silic.atesl1 g
are held in sclution by pressure. Rocks that crystallize deep in
intrusive (granite and gabbro).

Rocks formed at the surface from the action of volcances (lava

CLASSIFICATION OF IGNEOUS ROCKS

Igneous rocks are formed by the cooling and crystaliization of a
magma is a natural hot melf composed of a solution

flows) are termed extrusive (m?olite. and basalt). Igneous rocks
are classified on the basis of their texture and composition.
Texture relates to the size, shape and arrangement of the
constituent minerals. Composition relates to the amounts of the
different minerals present, -

The cooling history of the rock generally has considerable

and some gases that

influence on the resulting texture. Usually the slower the rate of
cooling, the coarser the crystals. Rocks' which cool at or near
the surface commonly cool maore rapidly and are fine-grained.
Rocks that cool deep below the surface cool slowly and are
coarse-grained.

materials.

mineral fragments

Fragmental-Composed of rock and/or @

N

ULTRABASIC
ESSENTIAL ROCKS
MINERALS QUARTZ ORTHOCLASE PLAGIOCLASE MUSCOVITE BIOTITE AMPHIBOLE PYROXENE OLIVINE
‘ The‘ mineral mmgosition of each rock ORTHOCLASE > PLAGIOCLASE ORTHOCLASE = PLAGIOCLASE : &gﬁbﬂa iIiCO;% ‘ﬁ%ﬁ'&%'ﬁgr
identifies and may influence the name of | MUSCOVITE, BIOTITE OR AMPHIBOLE BIOTITE< AMPHIBOLE, AND/OR
that rock. MAY BE PRESENT PYROXENE
i ik sl PERIDOTITE
Coarse-Grained 1 e
(Phaneritc) (Pyroxene & Olivine)
Mineral grains or crystals are nearly : : o
equal in size and visible to the unaided GRANITE SYENITE MONZONITE  GRANODIORITE DUNITE
eye. Rocks are formed deep in the ' (Olivine Only)
earth.
Porphyritic GRANITE
Mineral grains or crystals are of two PYROXENITE
distinct sizes visible 1o the unaided eye, | | O T SYENITE MONZONITE ~ GRANODIORITE (Pyroxene Only)
The term also applies to a coarse marix RHYOLITE PORPHYRY PORPHYRY PORPHYRY
and some even larger crystals. PPORPHYRY
Fine-Grained This group consists of the light uolorad .
~ (Aphaniti) FELSITE | i omas i whicr v e e OTHER TYPES:
Mineral grains or crystals are too small RHYOLITE GROUP grained to be identified with the unaided PEGMATITE
to be distinguished by the unaided eye. r aye.' - vyl E
__oye. | (Extremely coarse
_ . CHYTE : AE D00 o ( type of granite)
Glassy- Composed of natural glass-like PUMI ANORTHOSITE

| 90% or more Plagioclase
| STOCK NO. 1700-00L

/




Island arc volcanoes, Hot-spot volcano, Continental margin volcano,
Java, Indonesia Volcanoes National Park, Hawaii Mt. Rainier, Washington

ISLAND ARC PLATE HOT-SPOT CONTINENTAL PLATE
PLATE SUBDUCTION DIVERGENCE VOLCANISM SUBDUCTION
:’ A h'4 A A A A4 A A
: Mafic to intermediate Basaltic extrusives Basaltic extrusives Mafic to felsic intrusives

. intrusives (plutonism) | Basaltic intrusives Basaltic intrusives Mafic to felsic extrusives
+ Mafic to intermediate .

' extrusives (volcanism)

‘Island arc Subduction:
'volcano zone

":IF‘ Hot-spot volcano

Subduction Continental
zone margin volcano

Mid-ocean ridge

- E e mm e m .-




® Newest crust
material being

formed
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., Volcanic arc




Global Pattern of Volcanism
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Extrusive Igneous

¢ Volcanic
* Erupts at the surface of the Earth

® Magma/lava cools very RAPIDLY, crystals do not have time to

form, very fine-grained (aphanitic) crystal structure
® Three major rocks:
- Rhyolite: from sialic magma
- Andesite: from intermediate magma

- Basalt: from mafic magma




Aphanitic texture (Fine Grained

Rapid rate of cooling
of lava or shallow
magma

Very small crystals

May contain vesicles
(holes from gas
bubbles)

A. Aphanitic




Extrusive Igneous

® Basalt is the most common example, dark, black, dense, no

mineral grains- iron rich, olivine, dark minerals

r

© geology.com




: ™
Glassy texture
Very rapid cooling

Of ‘W—»-m—-,_ -

molten rock at
surface

<+«—2cm—>

Unordered ions are
“frozen” before they
can organize as
crystals

D. Glassy

Resulting rock is
called obsidian




e
Vesicular Texture

Type of
aphanitic
texture

Bubbles from
volatile
gas




Pyroclastic Texture
Composed of fragments ejected during

violent volcanic eruption
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Anatomy of a Volcano

Conduit, Pipe, Vent, Crater Caldera, Parasmc cone, Fumeroles
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Parasitic
cone
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material

Conduit
(pipe)




Materials Extruded During an Eruption

Pyroclastic materials — “Fire fragments”

Classified based on particle size:

Ash and dust - fine, glassy fragments

Pumice - porous rock from “frothy” lava

Cinders - pea-sized material

Lapilli - walnut-sized material .

Particles larger than l‘apllh = \

Blocks - hardened | or cooled lava N
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Pyroclastic flows

* Hot ash, dust, and gases
ejected trom the
volcano that rolls down - -
the slope as a glowing >

avalanche
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Pyroclastics
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Intrusive Igneous

® Magma/lava cools very SLOWLY, crystals do have time to

form, coarse grained crystal structure
® Three major rocks:
- Granite: from sialic magma
- Diorite: from intermediate magma

- Gabbro: from mafic magma




Intrusive Igneous

geology.com
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Figure 6.1 Shield regions of the world. (From Blyth and de Freitas, 1984, Fig. 2.5
17.) Reproduced by permission of Edward Arnold (publishers) Ltd.







Sheet Joints




* Exfoliation, or sheet joints, are common in massive plutonic
rocks, like this Sierra granite.These are likely produced by a
combination of mechanisms, not simply load removal.

- /




* The spacings between
sheet joints tend to
increase with depth and
confinement
(overburden), as shown in
this Yosemite granite
quarry










Spheroidal Granite




Weathering

weathering features

horizontal cracks can form from
sheeting—expansion from

vertical crack release of overburden pressure

(joint)

spheroidal weathering:
effects of mechanical and
chemical weathering

soil and colluvium
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Figure 618 Development of weathering profiles on gentle slopes in granite, Hong
Kong. (After Ruxton and Berry, 1957, Fig. 6, p. 1272.)




Engineering with Igneous

Parker Dam, AZ (pg. 279)




Engineering with Igneous

Weathering products of volcanic rocks

® Depth of Weathering inverse with joint spacing — which can

be highly variable
® Basalt deposits include minerals more readily weathered than
those of granite

® However they tend to look fresh because they are geologically
young

® |n areas of older deposits — basalt goes to montmorillonite clay




Engineering with Igneous

® Highly variable

° Multiple layers of different material

® Interbeds of impervious material

® Deposits follow pre eruption topography
® Inverted topography

® Welded vs. non-welded deposits
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