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Lecture hall
Mysterious beginnings
4D theater

Gift shop
River of life
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Section _east west of shanghai
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Section _north south of shanghai
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Simplified explanation of typical retaining walls

Cantilever wall "

Using lang piles, this wall is fixed by soil on both sides of its | The cantilever wall (which may also extend in the other This wall keeps itself from toppling by having cables
lower length, If the piles themselves can resist the bending | direction) uses the same earth pressure trying driven into the soil or rock, fixed by expanding anchors
forces, this vall can take high loads topple it to stabilize itself with & second lever arm (can be combined with other types of walls).

Retaining walls details:-

©2011 Carson Duricp

Precast concrete retaining wall systems

gravel backfill 5 gravel backfill
for drainage X for drainage

ALTERNATE DRAIN WALL SECTIONS.

€ross section

taller walls will need tie-backs
and deadmen for extra stability
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steel frame post and beam structure
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GRID SELL

SHELLS JOINTS

* Tri-dimensional surfaces

Four layers of laths complicated the construction scheme

* Resist loads through their geometry

 Self supported structures

Members needed to rotate and slide between two

+ No additional columns or frames needed parallel laths during the erection process, creating the

parallelogram cells.

For this, a pinned connection was needed between the

middle two laths and slotted holes were needed in the

outer layers to allow for this movement

GRIDSHELLS SHELL STRENGTHENING

Grid pattern replaces the shell material which enables the overall structure to + Addition of blocking pieces, known as shear

benefit from the combined action of shell and arches and thus to achieve unique blocks, between parallel laths increased the

shapes. shell's overall stiffness.

Same structural behavior as shells, gain their stability from their geometric shape * Although the out of plane shear stiffness was
provided by bolting and shear blocks, steel cable

.

Internal forces are carried by members and therefore have to follow a restricted

ties were needed to provide the diagonal

number of paths.

stiffness to the shell

A plain, continuous shell can resist
Steel cables of 6mm diameter were tied and

normal and shear forces while the

stressed by inserting a small block of steel

lattice shell can only resist forces in

between two parallel cables

the direction of the lath i.e. axial

forces.

LOAD TRANSFER s ol i

EQ VW Uk LU

The out of plane shear stiffness was provided by bolting and shear blocks while

SHELLS

steel cable ties provided the diagonal stiffness to the shell.

The forces flow down to the boundary of the mesh, where the structure has a

concrete boundary. HYPERBOLOIDS CAN BE COMBINED INTO %&g:ﬁ:ﬁ
COMPOUND SURFACES,
AN 727
= B 150 M

The laths are connected with bolts toa wooden board that is set at the correct

angle and connected to concrete blocks using steel brackets.

The boundaries at locations where there are openings were either arches or

laminated timber beams which provide the necessary resistance to the lath force

without increasing edge thickness, which are often connected to columns.
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steel frame post and beam structure

Post and Beam Detail

|
i
=]

AN

/)
/.
4\
b
N
i
é@
i i

e

f

=3

PREPUNCHED
ROOF PURLINS

Beam bearing - simple versus continuous beams

HOLES ARE
PREPUNCHED

/ IN FLANGE

with a continuous steel beam, the bearing
plate on top of the column has to be at
least 4" long (and as wide as the beam)

continuous steel beam

— SOLID STEEL FLANGE

column
]

PREPUNCHED
SIDEWALL
it a simple steel beam, the bearing plate on top SOLID STEEL WEB GIRTS
of the column has to provide at least 3-1/2" bearing

for the ends of both beams resting on it (the
bearing plate must also be as wide as the beam)

DRAWING NO. 14
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Figure 26 Space structure types
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Table 1. Design criteria for daily water requirements based on
building occupancy. Source: Building Officials and Code Ad-
ministration (1990).
Minimum guantity
of waler per person
Tipe of occupancy per day in gallons
(or as indicated)

Small dwelling and cottages with seasonal occupancy 50
Single family dwellings 75
Multiple family dwellings (apartments) 60
Rooming houses 40
Boarding houses 50
Additional kitchen usage for nonresident boarders 10
Hotels without private baths 50
Hotels with private baths (2 persons per room) 60
Restaurants (toilet and kitchen usage per patron) Tto 10
Restaurants (kitchen usage per meal served) 212103
Additional for bars and cocktail lounges 2
Tourist camps or trailer parks with central bathhouse 35
Tourist camps or mobile home parks with individual

bath units 50
Resort camps (night and day) with limited plumbing 50
Luxury camps 100 to 150
Work or construction camps (semipermancnt) 50
Camp (with complete plumbing) 45 (Ind.-w.s.)
Camp (with flush toilets, no showers) 25 (Ind.w.s.)
Day camp (no meals served) 15
Day schools, without cafeteria, gymnasiums, or showers 15
Day schools with cafeterias, but no gymnasiums or showers 20
Day schools with cafeterias. gymnasiums and showers 25
Boarding schools 75to 100
Day workers at schools and offices (per shift) 15
Hospitals (per bed) 150-250
Institutions other than hospitals (per bed) 75t0 125
Factories (gallons per person per shift, exclusive of

industrial wastes) 15t0 35
Picnic parks [toilet usage only (gallons per picnicker)] 5
Picnic parks with bathhouses, showers and flush toilets 10
Swimming pools and bathhouses 10
Luxury residences and estates 100 to 150
Country clubs (per resident member) 100
Country clubs (per nonresident member) 25
Motel (per bed space) 40
Motels with bath, milcl,]u.m! kitchen range 50
Drive-in theaters {per car space) 5
Movie theaters (per auditorium seat) 5
Airports (per passenger) 3to5
Self-service laundries (gallons per wash, i.c., per customer) 50
Stores (per toilet room) 400
Service stations (per vehicle serviced) 10
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Sun-Screen layer

Structure layer

Curtain Wall layer
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