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Programa de Cl44-A

Introduccion

La Mecanica de Suelos en la Ingenieria y Construccion
Formacion de los suelos

La particula individual

Sistema trifasico

Interaccién entre particulas

Mecanismos de deformacion y resistencia al corte

Propiedades Indice y de Clasificacion de Suelos

Contenido de humedad

Peso especifico de los sélidos
Grado de saturacion

Indice de vacios y porosidad
Pesos unitarios humedo y seco
Granulometria

Limites de Atterberg

Clasificaciones de Suelos y sus Aplicaciones a Problemas de Ingenieria

Clasificacion Visual
Clasificacion Unificada (Sistema USCS)
Clasificacion AASHTO para carreteras

Compactacion de Suelos

Importancia de la compactacion
Ensayos de densidad relativa, compactacion y CBR
Especificaciones y control

Tensiones Dentro de una Masa de Suelos

Esfuerzos geostaticos

Principio de tensiones efectivas

Efecto de la capilaridad

Incremento de tensiones por cargas externas

Flujo de Aguas en Suelos

Ley de Darcy

Coeficiente de permeabilidad, rangos y factores que lo afectan
Flujo uni-dimensional

Flujo bi-dimensional, ecuacion de Laplace, redes de flujo

Teoria de Consolidacién y Aplicaciones

Teoria de consolidacion de Terzaghi

Ensayo de consolidacién

Variaciones de las presiones de poros y tensiones efectivas en el
tiempo

Asentamientos en el tiempo

Consolidacion secundaria




Fecha de Controles

@ Control #1: Semana 6: 16 de Abril
@ Control #2: Semana 10: 14 de Mayo
@ Control #3: Semana 14: 18 de Junio
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Tipes de Sueles
Factores gue influyen en su
comportamiento

Suele Residual Remoldeado Sedimentario

r
’ Estructura:
Densidad 0 I ) )
Estructura: derivada . Historia de envejecimiento,
RIS esflerzos endurecimiento
de la roca madre y humedad i
el proceso de percalacion
meteorizacion
¥ r
Tamafio de Mineralogia de
particulas arcillas
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gravedad

Clasificacion Proceso de Formacion Naturaleza de los depésitos
Residual Meteorizacion de la roca Arcillas/limos cuyo tipo depende
madre sin movimiento principalmente del tipo de roca original y del
significativo de particulas proceso de meteorizacién
Aluvial Material transportado y Varia desde arcilla hasta grava gruesa y
depositado por la accion del | bolones. Usualmente presenta una
agua estratificacion pronunciada. Grava de rios
usualmente redondeadas.
Coluvial Material transportado por Avalanchas, deslizamientos, etc. Desde arcillas

hasta bolones. Material usualmente heterogéneo
con un amplio rango de tamario de particulas.

Eolicos o loes

Materiales transportados por
el viento

Altamente uniformes sin estratificacion clara.
Tipicamente limos o arenas finas

depositados en erupciones
volcéanicas

Organico Formado in situ por el Colores oscuros, fibrosos y altamente
crecimiento y compresibles. Mezcla con sedimentos finos
descomposicion de plantas produce limos y arcillas organicas

Volcanico Cenizas y pumicitas Particulas con tamafio de limos y particulas de

mayor tamafio. Particulas angulares y a
menudos vesiculares. Meteorizacion produce
arcillas altamente plasticas y a veces
expansivas.

Evaporativos

Materiales precipitados o
evaporados desde soluciones
con alto contenido de sales

Suelos cementados o rocas sedimentarias
blandas. Puede formar una costra dura bajo la
superficie en regiones aridas.

Tipos de Suelos

@ Suelos Residuales:

Formados en el lugar por la meteorizacion directa de la
roca. En lugares frios o templados constituyen capas
delgadas debido a una lenta meteorizacion. En

regiones calidas pueden tener espesores mayores.
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@ Suelos Sedimentarios:

Han sido depositados en su ubicacion actual por
agentes como agua-viento-lluvia-gravedad.

Tipos de depésitos:
Aluviales

Coluviales

Morrenas

Edlicos (Dunas, loess)

Remosién en masa

@ Suelos Remoldeados

Suelos sin estructura. Incluye suelos
preparados en laboratorio mediante
depositacién “slurry” y otros métodos.

Algunos métodos de compactacion pueden
crear algunos efectos de estructura.
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Meteorizacion

@Las rocas se forman bajo condiciones
distintas a las que se ven enfrentadas en
la superficie del terreno

@ Diversos factores (agua, viento, glaciares,
oleaje y agentes organicos) atacan las
rocas trasnformandolas en un proceso
denominado meteorizacion

@ Meteorizacion Fisica:

Proceso de ruptura de la roca debido principalmente a
ciclos de congelamiento de agua, cambios de
temperatura, organismos, etc.

@ Meteorizacion Quimica:

En rocas fracturadas agentes quimicos (dioxido de
carbono y acidos organicos) disueltos en el agua
penetran la roca y destruyen las estructuras de los
minerales debilitando o disgregando la roca.

Las reacciones quimicas son mucho mas rapidas en
climas tropicales
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Table 4 - Classification of Rock Material Decomposition Grades

General Characteristics for Granitic &

Additional Typical Characteristics for Specitic Rock Types

Desctiptive  f Grode Volcanic Rocks & Other Rocks of
Term Symbol
Equivalent Strength in the Fresh State Granite Granodiorite Coarse Ash Crystal/Lithic Tuff Fine Ash Vitric Tuff
Original rock texture. completely destrayed ecdish br. Dark reddish brown Brown or reddish brown Yellowish brewn
Can be crumbied by hand and finger pressure into | Feldspars completely destioyed Felaspurs comletey destroyed {Quortz anty semainng orimory
Residual constituent grains Quartz is anly remaining primary Quartz only remaining p
Sail ﬂ mineral; usually dul, etched or pitted| mineral: grains reduced . Size
and reduced in size compared. wi compored with fresh condition
fresh_condition
Original rock texture preserved Vellowsh brown to redgish_ brown Yellowish brown o reddish brown | Brown o redish brown Vellowish brown
Can be crumbled by hond and finger pressure into | Feldspars powder Plagioclase feldspars powdery to scit, | Slakes slowly i water Slokes reatily in water
Completely constituentgrai Hand penetrometer shear strength index| very easily grooved by pin Mafic minerals soft, dull, dark green
Decomposed T | cosiy indented by paint ot sesiogat pick <250 kP Orthoclase tetdspars grity, (ess easiy| to brown. dtficalt to distinguish
Slakes when immersed in wa Zero rebound from N Schmidt hammer | grooved
Completety discoouted compred with fresh rock Zero_revound from N Schmiat hammer
Can be broken by hand into smaller pieces Yellowish brown to yellowish orange/ | Vellowish brown to yetlowish orange! | Vellowish bro Vellowssh grey
Makes o dull sound when struck by geological hammer | brown rown Mafic mineras Sof, dull, dork reen | Surface can e scratched by knie
Highty [ | ot sy indeied by gt of getgical Feldspars powdery Plagadiase fetisprs powsery 1 gty
Decomposed Does ot slake when immersed i, water Hond penetrometer shear strength index | N Schmidt rebound value
Compltely Gssoloured compered with fresh rock >250kPa
Positive N Schmdt rebound value <25
Camot ususlly be broken by hand; easiy broken by | Yellowish brown Vellowish brow Vellowishgrey Wnie or light grey
geviogical hammer et gty Plagiocase Iedspars porty decomposed. | Motse mierals genealty aot shry, | Surtace camaet Be Beratched by ke
Mocerately m o Mokes o dul or igh riging sound when svuck by | Bine 0 grity small pices Soft, black or stained dark brown
geological hamme Senemt sevound value 2545 N Schat rebound velue 25 -50
Comaletly stanea thoughost
Not broken sasiy by geological hommer Felaspars hord to slightly gritty Plagiociase feldspars slightly grtty | Light grey o greenish grey Grey. ight grey or greensh grey
Makes o ringing Sound when struck by geoiogical Orthoclase feldspars. often pink Biotite and hornbiende sightly stained| Matic minerals stuny, hard, black, | Cloudy appearance
Stightly B Biotite stightty stained end dull araund | and dull may be slghtly stamed and dull
Oecomposes Fresh rock calours generally relained but stained nesr | edges N Schmidt rebound vatue 45-70 around edges
joint surtaces N Schmdt rebound valve > 5
Mot broken easity by geological hammer Ouerall rack colour grey/white Gverall rock colour grey Overall rock colaur ranges from fight | Overat. rock calour black
Makes a ringing sound when struck by geological Fewdspars hard and shiny Feldspars hard ond shiny areenish grey (JSM) to grey LUSM, | Glassy apprarance
hamee Biotte shiry. not_ staned Biotte and horablende shiy; not stamed| IVT)
Fresh b [ o visibe signs of decomposition (¢ o discotouration)| Guartz cakurless or grey. glassy Quartz colourless or grey. glassy | Feldspurs hard ard shiny
N Schmidt rebound value >60 Matic_ minerals shiny. hard, black
Quartz calourless or grey, slassy
General Notes {11 Not il these general choracteristics are applicable | 13) Bosed on Moye (1955), Mencher & | (5) Based on Irfan & Powsll (19850.51 | (6) Bazed_on unpublished work by | (3} Bosed on unpublrshed wark by
s whose strength n the fresh state Mortn (1982} and unpablished work the 680 he GC0
madratety Sheng of 655 (swe Taste 7). Aterative the 6c0. (7) YT Yim Tin Tsai Formation
classifications may be more appropriate for such | 14) ASsessments of minerals applicable
mateials (see Section 23 41 to medium and coarse- grained grantte,
121 e of gevogeat bamner cppicale mairy o may be ditticult or impossible to
materiais” confined i o field expos: assess in fine-grained granites biotite and hornblende
Notes on Index Tests 110) slke test sampics oy cose lo satuotion mastre conent are less Iiely fo siake

1) Felespar atteratn test

impacts, 1gnoring unusually low readings

ragments In fingers: Solt - easdy Gpooved by b,
(120 St st et e e o s et perpendicular to rock tace: take mifial °seatin

be cut by knife or grooved by pin; Gritty
can be moulded

113] Hond penetrometer test: press mstrument head slowly ond smoothly infa sample. foke an average
114) Test results in general may be ffected by sampie moisture content ond degree of microlracturing

ery eosiy to ctay in fingers

zcan be cut by knife or grooved by pin with pressure; Powdery * easily grooved by pin, can be crushed fo Silt
19" blows to ensure gaod contact and record averoge valve from a mimmum of five sonsecute

of ten values and divide by two o give shear strength index: fest may be impractical or very small

semples

Descriptive Grade General Characteristics for Granitic &
Tetm Symbol Volcanic Rocks & Other Rocks of
Equivalent Strength in the Fresh State
Original rock texture completely destroyed
Can be crumbled by hand and finger pressure into
Residual constituent grains
Soil o
Oniginal rock texture preserved
Can be crumbled by hand and finger pressure into
Completely ¥ constituent grains
Decomposed Easily indented by point of geological pick
Slakes when immersed in water
Completely discoloured compared with fresh rock
Can be broken by hand into smaller pieces
Makes a dull sound when struck by geological hammer
Highly 4 Not easily indented by point of geologlcul pick
Decomposed Does not slake when immersed in water
pletely ed c with fresh rock
Cannot usualty be broken by hand; easily broken by
geological hammer
Moderately o Makes a dull or slight ringing sound when struck by
Decomposed geological hammer
Completely stained throughout
Not broken easily by geological hammer
) Makes a ringing sound when struck by geological
Stightly I hammer
Decomposed Fresh rock colours generally retained but stained near
joint surfaces
Not broken easily by geological hammer
Makes a ringing sound when struck by geological
Fresh 1 hammer I
No visible signs of decomposition (i.e. no discolouration)
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Descriptive Teim o G S g i AT §
Grade Symbol ranite Branite ‘
Agsiduel

Soil =

1

|

i
Compluisly -
Decompassd | -
Highly 5

Decomposed
Woderalaty o
ecompased

Slightly 0
Dacorpaeed
Frealy
Haturod seald
Flate 2 - Pecompositien Gradue of Rock Material (2heet 1 of 2)

Zonas de meteorizacion e

Humus & Topsoil
il

VI Soil

Basado en granito Iy
(Little, 1969) V' weathered

Highly
v weathered

Moderately
III  weathered
(Rock 50%

to0 90%)

u Slightly
weathered

I Fresh rock

No siempre valido para
otros suelos ' Some limonlte staining




Ceniza
volcanica
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