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3,584,893 
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tion of New York 

Filed Apr. 1, 1966, Ser. No. 21,282 
10 Claims. (C. 50-532) 

This invention relates generally to the construction 
of buildings and other structures which include sub-base 
ments. More particularly it involves a method of con 
struction which utilizes the compressive strength of grade 
and successive basement floors to absorb lateral forces 
incurred by excavating beneath each floor level, and per 
mits the excavating and erection of the Superstructure to 
proceed simultaneously. 

In constructing large buildings, the method normal 
ly followed is to complete the excavation of the site before 
installing the foundation footings, piers, sub-basement 
structure, etc. When this has been done, the construc 
tion of the steel skeleton or framework of the building 
proceeds commencing with the lowest floor and progress 
ing upwards to the superstructure. The difficulty with 
this conventional method is that considerable time is lost 
in the preliminary excavating and foundation steps before 
the building itself may be constructed above ground. 
It will be appreciated that where money is being invested 
in the construction of a new building, the loss of revenue 
from the finished building, if delayed for weeks or months, 
may be of considerable financial importance. Hence, it is 
axiomatic that buildings once begun should be brought 
rapidly to completion to permit early return from the 
money invested in them. 

In recognition of this problem, it has previously been 
proposed to sink a system of single bearing piles about 
the periphery of an area to be excavated and also within 
the building site. Next, and prior to excavating, hori 
zontal structural steel flooring beams were tied into the 
bearing pile system. After the horizontal beams were in 
place, heavy wooden decking was laid on the steel beams; 
and openings in the decking were left through which to 
excavate the dirt below. Where it was necessary to con 
struct retaining walls as excavation proceeded, the lateral 
pressure on these walls was opposed by bracing the walls 
against the steel structure which had to be designed to 
carry this lateral stress. Later, the bearing piles were 
supplemented by additional piles driven beside them, so 
as to carry a heavy superstructure. 
The present method constitutes an improvement over 

the previous method. According to this invention, piles or 
vertically driven "soldier' beams are installed around the 
perimeter of the area to be excavated. These soldier 
beams are used later, as excavation progresses, to provide 
vertical, and some lateral, support for horizontal or verti 
cal sheeting members attached to form retaining walls as 
needed. Bearing columns are installed prior to any 
excavation within the building site. The ground within 
the building site is then prepared to be used as a hori 
Zontal form to receive poured concrete in constructing 
the first floor of a finished floor system. Reinforcing 
steel will be properly located in the form, and the earth 
itself covered with building paper or other material to pre 
vent the concrete from combining with the earth. The 
floor is then poured in its entirety, except that selected 
open areas are left therein to permit excavation of the 
earth to proceed after the floor has hardened sufficiently. 
At this time, the building of the superstructure will usually 
begin, although it may be started as soon as the bearing 
columns are in place. 

Next, the earth is removed from beneath the finished 
concrete floor through the openings provided, or from 
areas adjacent the perimeter of the floor. As the excava 
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tion proceeds, the building of retaining walls against the 
unexcavated side bank will normally begin. These re 
taining walls are built by attaching sheeting members in 
suitable manner to the soldier beams driven about the 
perimeter of the building lines. Although the soldier 
beams are able to withstand reasonable lateral loads re 
Sulting from the pressure of the earth retained by the wall 
of sheeting, it is frequently necessary to brace the wall 
from within the foundation to provide adequate support. 
In the new method, this is accomplished by bracing the 
wall of sheeting and its soldier beams against the finished 
concrete floor. As excavation continues, the retaining 
walls are built downwardly until the next lower sub 
floor level is reached. The process is then repeated until 
the lowermost floor is laid. 
One advantage of the present invention over the prior 

method, wherein the structural steel flooring system was 
utilized to absorb lateral loads imposed by the unex 
cavated adjacent earth, is that a finished floor may be 
poured quickly and inexpensively by utilizing the ground 
as a form. One of the most expensive items in modern 
building construction is the cost of labor and materials in 
constructing and removing wooden forms for concrete 
floors, as well as the time lost in doing so. Moreover, 
the hardened poured concrete floor of this invention pro 
vides a more integrated cross-braced structure and one 
better able to receive and distribute lateral forces than is a 
network of widely spaced structural steel members. The 
present invention also provides the advantage that the 
permanent columns, piers and foundations which are to 
Support the vertical loads in the finished structure may 
be installed in the first place, so as to support all of the 
floors as they are poured or iaid, as well as the super 
structure which can be started immediately following 
completion of the ground floor bearing columns, and 
even prior to pouring the ground floor slab if maximum 
time is to be saved. This eliminates the duplication of 
steps and waste of time which were inherent in the prior 
method, and assures that the weight of the superstructure 
will be borne by members designed and installed to carry 
this maximum load permanently. 

Several applications of the basic method of the inven 
tion are disclosed herein to demonstrate that this method 
is readily adaptable to the construction of almost any 
buildings of the general type herein contemplated. In 
'Order to understand these and other aspects of the in 
vention, attention is directed to the following description 
and to the accompanying drawings in which: 

FIG. 1 is a pian view representing, according to 
the present invention, a building site with certain columns 
soldier and beams in place, but prior to excavating. 

FIGS. 2 and 3 are detail views of two types of support 
ing columns which may be sunk within the unexcavated 
building site; 

FIG. 3a illustrates means for temporarily supporting 
a floor slab; 
FIG. 4 shows in detail a portion of the ground floor 

slab, the earth subgrade to support it, and one type of 
structural connection between the slab and an interior col 
limn; 

FIG. 5 is a perspective view, partially in cross-section, 
showing steps in the construction of a building follow 
ing the pouring of the ground floor slab; 

FIG. 6 shows in elevation the successive ground and 
sub-basement floor slabs of the same structure with 
partial excavation underneath the first sub-basement floor 
slab; 

FIGS. 7 and 8 show clip means for connecting a driven 
pile or soldier beam, to sheeting members forming an 
earth retaining wall; 

F.G. 9 shows an earth retaining wall braced against 
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successive floor slabs from which it is spaced by inter 
mediate props; 
FIG. 10 illustrates the construction of an earth retain 

ing wall comprising interlocking vertical steel plates or 
piling, and the lateral bracing thereof against successive 
floor slabs; 

F.G. 11 is a detail view of an earth retaining wall which 
is buttressed against two floor - slabs, also showing the 
partial completion of an exterior column or pilaster; 
FIG. 12 shows the use of horizontal floor slabs in brac 

ing an exterior foundation wall where this wall is in 
stalled in a trench or pit to eliminate sheeting; and 

F.G. 13 shows how an existing structure situated adja 
cent to the site of the new structure is employed to resist 
the lateral thrust of successive floor slabs initiated by the 
lateral force inposed by an earth retaining wall con 
structed opposite the existing structure. 

Referring now to FIG. 1, an unexcavated building site 

O 
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18 is represented where the character of the soil is such, 
that at least some earth retaining walls must be built. In 
other words, the area is not so rocky or dense as to make 
embankments which are contiguous to the excavation, self 
sustaining. Hence, soldier beams comprising H-section 
piles El have been sunk about the perimeter of the site 
(indicated in phantom lines), immediately adjacent the 
area which will be excavated for the foundation walls, and 
the basement. The soldier beams are thus driven (usu 
ally spaced about 6 feet between centers) in order to pro 
visie support for the earth retaining walls which are con 
structed to prevent cave-ins and injury to personnel as the 
excavation within the building site proceeds. 

According to the invention, a suitable number of bear 
ing columns 2 are installed within the building site by 
any of the commonly used methods such as open pit, cais 
son, pile, or by drilling into the earth or rock. The 
method used will be dependent upon existing subsurface 
conditions. Where cantilever construction of the ground 
floor and basement subfloors is contemplated, columns 12 
will support the entire superstructure. In such instances, 
the exterior foundation walls will act only as earth re 
taining walls and not specifically to carry the vertical loads 
imposed by the building superstructure. In other in 
stances, the foundation walls will be provided with spaced 
exterior bearing columns or pilasters 3, which together 
with the interior columns 2 are adapted to support the 
vertical loads imposed by the building. 
Whatever the method of installing the columns, it has 
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been found advantageous to install them as a part of the , 
permanent building structure. Of course, temporary or 
supplementary interior columns such as piles may be used 
in well known manner to afford temporary floor support 
where permanent columns are to be installed in a given 
area at a later stage of construction. Such temporary 
piles (see pile 14, FIG. 3a) may advantageously be 
equipped with a ring girder 5 which is bolted thereto, 
and which will support a floor slab 23. The slab 28 will 
be blocked out, as at B, during the pouring, to space the 
slab from the pile. 
and permanent columns have been installed, the pile may 
be pulled upwardly through any number of successive 
floors, and the floors patched as required. One advan 
tage of installing permanent columns in the first instance 
is that the weight of the building superstructure and of the 

50 

After, the pile has served its purpose 

60 

ground floor and subfloors will rest upon columns which : 
have been specifically designed to carry the vertical loads 
therefrom. Another advantage is the saving of duplica 
tion of time and material when the columns are installed 
permanently. - 

In FIGS. 2 and 3, two commonly used methods of 
column installation are illustrated. The first of these, 
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70 
shown in FIG. 2, is a typical belied caisson with steel 
column 2 of the type represented in plan view in FIG. 1. 
A shaft 6 is first sunk at the predetermined location of 
a column within the interior of the building site. At the 
proper depth, the bottom of the shaft is excavated and 75 

4. 
belled out, as at 18, to provide a concrete footing for the 
column. The bottom portion of the shaft including the 
belled section 13 will then be filled with poured concrete, 
and permitted to harden with an attaching bolt 9 sunk 
securely therein. After the concrete has hardened, the 
structural column 12 is secured to the upper end of the 
bolt 9 which passes through base plate 25 welded to the 
end of the beam. if the base of the column is too deep 
to reach, column 2 may be set in the wet concrete, with 
bolts attached to the column before placing. Column 
i2 inay be prefabricated to the extent that floor support 
brackets 29 are mounted at intervals along its length for 
reasons later explained. - 
A second method of constructing columns is represented 

in F.G. 3. Here, shaft 22 is first sunk, the bottom por 
tion thereof being belled if necessary, in order to provide 
the proper footing area. The bottom portion of the shaft 
is then filled with concrete 23, partially embedding suit 
able steel dowels. A casing 24; is next set upon the top 
of the footing from which the dowels extend, and the 
usual steel reinforcing rods (not shown) are installed 
within the interior of the casing, as required. The casing 
24 is then filed with poured concrete which hardens to 
form a finished column. Appropriate keyways 25 or 
dowels (not shown), or both, are formed or placed in the 
column to provide Supporting means to which floor slabs 
can be attached, and thus should be spaced apart the dis 
tances between floors 26, 26'. After the concrete has 
hardened sufficiently, the casing 24 may be removed. 

After the installation of soldier beams and columns as 
illustrated in FGS. 1-3, the earth within the building 
site (see FIGS. 4 and 5) is levelled to form a ground 
floor subgrade 27, which will comprise the form or mold 
for receiving a poured floor slab 28, or a precast slab. 
This procedure may require some excavation, and neces 
sarily implies the leveiling of the earth to a horizontal 
grade which will determine the under-surface of the 
ground floor slab. Building paper 29 or the like, may be 
spread upon the levelled ground to keep the wet concrete 
from mingling with the earth. By employing the earth 
as a floor slab forin, the greatest cost factor in prior meth 
ods of pouring floors is eliminated. The preparations for 
pouring the ground floor will also include providing re 
inforcing steel 39 (FIG. 4), as required. It will be 
understood that the preparation of the earth subgrade 
and the installation of reinforcing steel will be done in 
a manner to assure that the ground floor will be appro 
priately supported by the interior columns :2, of which 
only one is shown in FIG. 4. Accordingly, the upper end 
of the steel column 12 has been shown equipped with floor 
support brackets 269. The earth 27 immediately adjacent 
the column 12 is either excavated to make a conical form, 
or, a wooden form (not shown) may be placed upon the 
subgrade, around the column to provide a conical support 
31 of reinforced concrete which attaches itself to the col 
umn 12 and brackets 20 when the floor 28 is poured. 
Additionally, provision should be made for leaving 
selected areas 32 (see FIG. 5) of the floor slab 28 open 
or unpoured, to provide access to the earth therebeneath. 

Instead of leaving excavation openings in the central 
part of a floor slab, openings can be left at the perimeter 
of a floor slab or in as many bays as needed, to permit 
excavation operations at the periphery (FIG. 11). This 
method is especially desirable in locations where there is 
room, at the side of the site for excavating equipment, 
hoists, etc. In this event, the erection of superstructure 
in such bays is deferred until excavation is finished. 

After the foregoing has been completed, the floor slab 
28 (FIG. 5) may be poured. When the slab has hardened 
sufficiently to support workers and equipment, construc 
tion may begin upon the building superstructure 33. 
Simultaneously, the floor slab 28 may be used as a base 
from which excavating equipment may be operated to 
remove quantities of the earth subgrade 27 from beneath 
the ground floor slab 28, through openings 32 in the slab. 
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This strong concrete floor provides not only a smooth in 
pervious surface upon which to move equipment, but also 
provides the safest possible protection for workmen be 
neath. Excavation will proceed until the first basement 
floor subgrade level 35 has been reached. At this time, 
the procedure outlined above respecting the preparation 
of the ground floor subgrade 27, will be substantially re 
peated to prepare for pouring a first basement floor slab 
28' and a sub-basement floor slab 28' (FiG. 6). In the 
basement and sub-basement floors, suitable openings 32 
and 32' should be provided for excavation beneath. In 
this way the method may be repeated until the lowest Sub 
basement floor level has been reached, after which the 
floor openings may be closed unless they are to be used 
for stairways, elevators, or the like. 
While the above-outlined excavating procedure is being 

followed, it will be necessary to construct earth retain 
ing walls wherever the character of the earth requires. 
As mentioned initially, these retaining walls will be sup 
ported by the soldier beams 1 driven into the ground 
about the perimeter of the building site. One means for 
constructing and supporting an earth retaining wall 36 
is illustrated in detail in FIGS. 7 and 8, in which a soldier 
beam comprising an H-section pile 1 has been driven 
to a depth greater than the depth of the proposed excava 
tion. After excavation has proceeded for a few feet 
(which may be beneath floor slab 28 as described in con 
nection with FIG. 5), upper and lower sheeting members 
37, 37' are placed against the exposed inner flange 38 of 
the beam 11, and the flange clip 39, bolt 40 and plate 41 
are provided for fastening the sheeting members to the 
inner flange of the piles 1 so that the sheeting members, 
separated by bolt 40, as illustrated, form a retaining wall 
such as wall 42 in FIG. 5. It is also possible to construct 
a retaining wall by this method wherein the piles 13 are 
set back various distances and wherein some piles may be 
rotated from the line of sheeting, as more specifically de 
cribed in co-pending application Serial No. 704,550 filed 
December 23, 1957, and entitled “Underground Sheeting 
Means and Methods,” now abandoned, and the continua 
tion thereof Serial No. 21,973, filed April 19, 1960, now 
Patent No. 3,068,656. In that case the sheeting planks 
need be separated by only the diameter of the bolt, 

After two sheeting members or planks have been placed, 
excavation may proceed until space has been provided for 
two more. In this manner, a retaining wall may be con 
structed in stages from the top down, without danger of 
cavein. Many variations of earth retaining walls are 
possible to fit the exigencies of a given situation, and may 
be integrated with the present method of construction. 
One of these is to employ wall or foundation slabs which 
may be precast on a sub-basement floor, if desired, and 
tilted into place. 

In constructing retaining walls within deep excavations, 
additional bracing is usually provided from the inside of 
the excavation laterally against the retaining wall. This 
additional bracing is required notwithsanding that the 
soldier beams have been driven into the ground below the 
final subgrade, thereby making them able to withstand 
substantial lateral loads. According to the present inven 
tion, as each section of retaining wall is constructed down 
Wardly between successively poured concrete floors, the 
wall will be braced in an extremely effective manner by 
the floor slabs themselves. As shown in FIG. 5, this may be readily accomplished by initially driving the line of 
Soldier beams, viz., H-section piles 21, along one edge of 
the building line to permit the concrete floor slab 28, after 
it is paved, to about the line of piles. Once the earth is 
excavated beneath the slab 28 a retaining wall 42 of sheet 
ing members 43 will be constructed as heretofore de 
Scribed. Thus, any lateral loads tending to force the 
sheeting retaining wall 42 inwardly toward the excavated 
area (see arrows at left) will be opposed not only by 
soldier beams a, but by the entire floor slab 28, the 
vertical columns 12, and soldier beams 1' which bear 
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6 
against the earth on the right. This arrangement has the 
advantage of utilizing the extremely great compressive 
strength of concrete and the total integration of the floor 
slab and steel structure to provide a highly rigid means of 
bracing the earth retaining walls. 
Where, as in FIG. 9, a sheeting retaining wall 46 is 

constructed at a distance from the edges of successive 
floor slabs 45, 45, essentially the same bracing arrange 
ment can be provided by intermediate horizontal props 
47, 47 braced between the edges of the floor slabs and 
the inner face of the retaining wall 46. Because the hor 
izontal thrust is taken by the floor slab, these props need 
not be located at the vertical bearing columns 12, but, 
like prop 47, may be located anywhere along the edge 
of the slab. 

In a further modification of the invention as shown in 
F.G. 10, where the surrounding unexcavated earth 48 is 
particularly wet, vertical steel plates, or sheets, 49 having 
interlocking joints, may be sunk into the ground to form 
a coffer dam as a step prior to pouring the slabs at suc 
cessive floor levels. These vertical steel walls are equiva 
lent to the driven soldier beams and the sheeting above 
described. In this arrangement, the successive floor slabs 
50, 58', are poured up to the plates 49 to provide lateral 
bracing therefor when the earth beneath the slabs has been 
removed. If these plates are separated from the con 
Crete by building paper of wooden forms, they may readily 
be removed at a later time. The rectangular hole 65, 
made in the slab when it was poured, is in vertical align 
ment with corresponding holes in the other floor slabs 
to receive a bearing column which, with other similar col 
umns, will be erected later. Such outside columns Cal, 
of course, be omitted if the inside columns and the floors 
are initially designed for cantilever construction. 
Where exterior columns or pilasters have not been 

erected simultaneously with the interior columns, pilasters 
51 as in FIG. 11, may be constructed immediately ad 
jacent the inside of the sheeting retaining wall 52. The 
retaining Wail may then be left in place, or if it has been 
Spaced from the finished building line, as in FIG. 9, the 
sheeting may be removed after the foundation wall has 
been completed. Openings or pockets 56 are left in the 
slabs to receive these exterior columns. Opening 57 at 
the perimeter of the slab is large enough to permit excava 
tion from outside the building site. 

In FIG, 12, another arrangement provided by the pres 
ent invention is illustrated. As shown, a completed foun 
dation wall 53 has been erected in a trench, or in pits, 
prior to any interior excavation of the building site. Sub 
sequently, and after interior columns (not shown) have 
been erected, the building of successive floor slabs 54, 54 
using the earth Subgrade as a form or mold therefor, may 
proceed as previously described. As each floor is poured, 
it is permanently joined to the completed foundation wall 
53, as at 55. in this arrangement, the foundation wall 
Serves the function of an earth retaining wall and is later 
ally braced against each successive floor slab in a manner 
essentially similar to the bracing of a temporary retain 
ing wall. 

There are some situations during the course of con 
structing large buildings when it is not necessary to build 
retaining walls adjacent to all sides of the new building. 
This might occur where an existing foundation immedi 
ately adjoins the proposed new site, or where one or 
more areas of embankment are sufficiently Self-sustaining 
not to Tequire a retaining wall. However, if an earth 
retaining wall is built and supported by successive floor 
slabs along one side of a new building, the lateral thrust 
against these floor slabs must be opposed in some manner. 
In the case of an existing foundation, this can ordinarily 
be accomplished by providing braces between the floor 
slabs and the side of the existing foundation opposite the 
earth retaining wall. Thus, by means of adequately bal 
anced Cross bracing against the successive floor slabs, no 
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Substantial lateral load will be imposed upon the in 
terior or exterior vertical columns. 

Such use of an adjacent foundation is illustrated in 
FIG. 13 where a concrete floor slab 6 is used to brace. 
an earth retaining wall 60 which is parallel to one founda 
tion wall 64 of an existing building. In this case, the re 
taining wall 60 is braced in succession by subfloor slabs 
62 and 63 as retained wall 60 is constructed downwardly. 
The particular advantages derived from the method of 

this invention in the construction of large buildings will be 
readily recognized. The larger the structure, the greater 
the savings in cost and time. Basically, the present method 
permits the construction of a building simultaneoulsy up 
Wardly and downwardly from the ground level. In ac 
complishing this result, the unexcavated ground of the 
building site itself serves as a form for pouring first the 
concrete ground floor slab, and then subfioor slabs as 
the excavation proceeds. The ground floor slab and sub 
sequent slabs may be permanently joined to columns which 
have first been erected to support the entire weight of the 
building. The erection of the structure above ground may 
proceed either before or after the pouring of the ground 
floor slab. If superstructure erection is to be commenced 
prior to pouring the ground floor slab and to excavating, 
the Second floor can be planked over and poured as soon 
as the columns are finished. Since, in a high building 
the Superstructure requires most of the total construction 
time, great savings can result by taking advantage of this 
feature of the invention. 
When, due to soil conditions is becomes necessary to 

erect earth retaining walls as excavation below grade 
level proceeds, the successively poured floors themselves 
are utilized as part of a truly efficient integrated lateral 
bracing system. The characteristic of poured concrete 
to resist compression is well known, and consequently, 
the finished concrete floor offers a better means of carry 
ing compressive lateral loads than, for example, a network 
of structural steel. The latter, although generally strong, 
is subject to local strain under the extreme lateral forces 
to which a bracing system must be subjected in deep ex 
cavations of the type contemplated. 

It will be understood that the foregoing description 
is directed to typical embodiments of the present inven 
tion and is therefore merely representative of the in 
vention, the scope of which is defined in the appended 
claims. 

I claim: 
1, The method of construction a multi-floor building in 

which a portion of the structure is to be below grade in 
an area wherein the character of the soil to be excavated 
requires the erection of an earth retaining wall, which 
includes: installing a plurality of soldier beams vertically 
in the ground about the perimeter of the area to be ex 
cavated; installing vertical supporting columns within said 
area, said columns being provided with attachment means 
for structurally joining concrete floor slabs to the col 
umns, Surfacing the soil within the building line at 
ground floor level to a predetermined contour to com 
prise a generally horizontal form upon which a concrete 
floor slab or the like may be poured; pouring a first floor 
slab on said form while leaving open at least one selected 
area in Said slab; said floor slab being poured so as to be 
structurally joined by said attachment means to certain 
of Said columns; excavating the earth beneath said first 
floor slab through said open area to form a sub-floor area; 
attaching sheeting members to said soldier beams as 
excavation proceeds to form an earth retaining wall at 
the periphery of said area; laterally bracing said retaining 
Wali against said floor slab to resist through the floor 
slab System lateral forces from the retained earth; sur 
facing the Soil at the bottom of the sub-floor area to a 
predetermined contour to comprise a generally horizon 
tal Sub-floor form upon which a sub-floor slab may be 
Polired; and pouring a sub-floor slab on said sub-floor 
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3. 
form so that said sub-floor slab is structurally joined by 
said attachment means to certain of said columns. 

2. The method of constructing a building which includes 
erecting each of two retaining walls below grade accord 
ing to claim 1, at opposite sides of the building structure, 
and bracing said walls laterally against each floor slab 
at opposite edges thereof in Succession as each floor slab 
is completed. 

3. The method according to claim 1 which includes 
laterally bracing at least one of said floor slabs along the 
edge opposite to the edge which braces said earth retain 
ing wall in a direction tending to balance the lateral forces 
upon said columns. 

4. The method according to claim 1 which includes 
forming said floor slab so that the edge thereof is hori 
Zontally spaced from said earth retaining wall, and in 
Serting horizontal spacing props across said space so that 
their ends are respectively in contact with said wall and 
with the edge of said slab. 

5. The method of constructing multi-floor buildings re 
quiring deep excavation to provide a basement and at 
least one sub-basement, which comprises:- erecting a fin 
ished foundation wall in a trench or the like along at 
least one side of the building site, and continuing said 
wall upwards at least to grade, installing within the site 
on footings below the lowest sub-basement floor, bearing 
columns adapted to support vertical building loads; pre 
paring the soil at ground floor level to comprise a sub 
stantially horizontal form within the building site upon 
which a floor may be poured; pouring on said form a 
floor slab of material strong in compression and so as 
to be structurally connected to said columns for vertical 
support thereby and also as to be structurally connected 
to said foundation wall to provide lateral bracing against 
said wall; leaving open at least one selected area in the 
slab; thereafter excavating through said open area earth 
beneath said floor; preparing the soil at said sub-basement 
floor level to comprise a substantially horizontal form 
within the building site upon which a sub-basement floor 
may be poured; pouring on said last named form a sub 
basement floor slab of material strong in compression and 
so as to be structurally connected to said columns for ver 
tical support thereby and also as to be structurally con 
nected to said foundation wall to provide lateral bracing 
against said wall. - 

6. The method of constructing an cantilever type build 
ing in which a portion of the structure is to be below 
grade in an area wherein the character of the earth to be 
excavated requires the erection of an earth retaining wall, 
which includes: installing a plurality of vertical support 
ing columns within the periphery of the building area to 
be excavated, including sinking said columns to a depth 
below the deepest contemplated sub-basement floor; sur 
facing the earth within the building line substantially at 
ground floor level to comprise a generally horizontal form 
upon which a concrete floor slab or the like may be poured; 
pouring a ground floor slab on said form while leaving 
at least one selected area of the slab open at the perimeter 
thereof, said slab being by said pouring joined to said 
columns; driving a series of soldier beams bertically into 
the ground about the perimeter of the area to be excavated; 
excavating the earth beneath the floor at least in part 
through said open area; attaching sheeting members to 
said soldier beams downwardly, as excavation proceeds, to 
form an earth retaining wall; and laterally bracing said 
retaining wall against said floor slab to oppose by the 
floor slab system lateral forces from the retained earth. 

7. The method according to claim 6 in which said beams 
are of flanged type and said method includes continuing 
the excavating substantially to said perimeter, stopping 
the excavating at the inner flanges of said beams, and at 
taching said sheeting members to said inner flanges. 

8. The method of constructing a building structure of 
which a portion of the structure is to be below grade in 
an area wherein the character of the earth to be excavated 
requires erection of a ground-material retaining wall, 
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which includes: installing a plurality of solider beams ver 
tically in the ground about the perimeter of the area to be 
excavated, erecting vertical supporting columns within 
said area, said columns being provided with attachment 
means for structurally joining a floor slab to the columns, 
surfacing the soil within the building line substantially at 
ground floor level to comprise a generally horizontal form 
on which a concrete floor or the like may be poured; pour 
ing a ground floor slab on said form while leaving at least 
one selected slab area open at the perimeter thereof, said 
slab being by said pouring joined to said attachment 
means and hence to said columns; excavating the earth 
beneath the floor at least in part from a location outside 
the perimeter of the building through said open area, at 
taching sheeting members to said soldier beams down 
Wardly, as excavation proceeds, to form an earth retaining 
wall, and laterally bracing said retaining wall against said 
floor slab to oppose by the floor slab system lateral forces 
from the retained ground material. 

9. The method of simultaneously constructing a build 
ing below and above grade which includes erecting verti 
cal supporting columns spaced at intervals within the 
building area so that said columns are supported below the 
lowest sub-basement floor level and extend above ground 
floor level, surfacing the soil over at least a portion of 
said area at ground floor level to comprise a generally 
horizontal form upon which a concrete floor slab or 
the like may be poured, covering the surfaced soil with 
sheet material to prevent intermingling of soil and con 
crete, pouring a concrete ground floor slab on said sheet 
material while leaving open at least one selected area 
in the slab, said slab being poured so as to be structurally 
joined to certain of said columns, erecting superstructure 
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on said columns, and substantially simultaneously exca 
vating earth beneath the floor slab and removing the earth. 
through said opening as erection of said superstructure 
proceeds. 

10. The method of simultaneously constructing a 
multi-floor building below and above grade which includes 
constructing vertical supporting columns spaced at in 
tervals within the building area, supporting said columns 
below the lowest intended sub-basement floor level, ex 
tending said columns to floor levels above ground level, 
erecting building superstructure on said extended columns, 
planking over and constructing certain of the floors above 
the ground so as to be supported by said columns, and 
substantially concurrently therewith excavating the earth 
beneath ground level and constructing basement and 
sub-basement floors attached to said columns in the exca 
vation. 
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